03.03.01 NMpuknagHblie matemaTnka u pusmka
OuHasa dopma o0byuenunn,2017 roga Habop

AHHOTaUuK pabounx Nporpamm AUCLUNANH

AHannTuyecKkaa reomeTpua

Llenb gucunnanHol:

dopmupoBaHme 6a30BbIX 3HAHUI MO rEOMETPUM AN1A AaSbHENLLEro UCNO/Ib30BaHMsA B Apyrux obnacrtax
MaTeMaTMYECKOro 3HaHUA U AUCLMNIMHAX eCTECTBEHHOHAY4YHOro coaepKaHna; popMmmnpoBaHme
MaTeMaTMUYECKOW Ky/bTypbl, UCCNEA0BATENbCKMX HABbIKOB M CMOCOBHOCTM NPUMEHSTL 3HaHMA Ha
npakTuKe

3a4a4m AUCUMNANHDI:

— dopmumpoBaHue y oby4yaroLmMxcs 6a30BbIX 3HAHWI MO aHANUTUYECKOM reoOMeTpuu;

— popmurpoBaHMe obLLEeMaTEMATUYECKOM KY/IbTYpPbl: YMEHUE IOTMYECKU MbIC/IUTb, MPOBOAMUTL
[0Ka3aTe/IbCTBa OCHOBHbIX YTBEPXKAEHMI, YCTaHABANBATL IOFMYECKUE CBA3U MEXKAY NOHATUAMMU;

— bopmMMpOoBaHNE YMEHWNI N HABbIKOB MPUMEHATb NOJIYYEHHbIE 3HAHMA A1A PELUEHUA FEOMETPUUYECKUX

3a4a4, CaMOCTOATE/NIbHOIO aHa/M3a NOJIy4eHHbIX Pe3y/ibTaTOB.

B pe3synbTaTe 0CBOEHUA AUCUMNAMHBI 06yYaloWwMecs AOMKHbI

3HaTb:

- OCHOBbI TEOPUM FPadoB, TEOPEMbI O BAOKUMOCTU, PopMyy ditaiepa, TEOPEMY O PacKpacKax;

- TONO/IOrMYECKME CBOMCTBA ABYMEPHbIX NOBEPXHOCTEN, TEOPEMBI KNAaCCUPUKALMM KOMMAKTHbIX
ABYMEPHbIX NOBEPXHOCTEN;

- TEOPUIO KPUBBIX HA NJIOCKOCTU U B NPOCTPaHcTBe, dopmynbl PpeHe;

- onpeAaeneHne KPMBMU3HbI U KpyYyeHus, TEOpemy O BOCCTAaHOB/IEHNM KPUBOM MO KPUBU3ZHE U KPYYEHWUIO;
OCHOBbI TEOPMM NMOBEPXHOCTEN, oNpeaeneHne 1 CBOMCTBa NepPBOi M BTOPOI KBaApaTUYHbIX Gopm
NOBEPXHOCTH, TeopeMy MeHbe, onpeaeneHune r1aBHbIX KPMBU3H U IaBHbIX HanpaBaeHui, dopmyny
diinepa;

- onpeAaeneHne KoBapMaHTHbIX MPON3BOAHbIX, NPaBuaa BbluMcaeHUA cumBoaoB Kpuctodpdens,

YpaBHEHUA NapanneibHOro nepeHoca n reoge3nvyeCknx Ha NOBEPXHOCTAX;



- OCHOBbI chepUYEeCcKon reomeTpum 1 reomeTpumn JIobauyeBCKOro, TeopeMbl CUHYCOB, KOCUHYCOB,
dopmy bl 4NA CYMMbI YT0B TPEYrosibHMKa Ha cdepe u naockocTu JlobayeBcKoro.

yMeTb:

- BbIYMCNATb MHBAPMAHTLI rpadoB, onpeaensTb TONOAOrMYECKUN TUN ABYMEPHOW NOBEPXHOCTY,
HaXOAUTb KPMBU3HbI U KPYYEHUS KPUBBIX, INaBHbIE KPMBM3HbI M FNaBHbIE HAaNpaBAeHMA NOBEPXHOCTEN;
- BbIYUCATb KOBAPUAHTHbIE NPOU3BOAHbIE BEKTOPHbIX NOJIE Ha MOBEPXHOCTAX, peLwlaTth 3aga4y
napannenbHoOro nepeHeceHus,

- HAXO4AMTb M UCCNEeA0BATb reoAe3nyecKkme, pelaTb reoMmeTpruyYeckmne 3agaum Ha cdepe 1 NNOCKOCTH
JNobayesckoro.

Bnapetb:

- annapaTom TeEOPUM KPMBbIX M NOBEPXHOCTEN N €r0 NPUNOKEHUAMMN K MEXAHUKE;

- TEXHUKOM KOBapMaHTHbIX MPOM3BOAHbIX U €€ NPUIOXKEHUAMMU;

- annapaTtom Teopuu rpacdos.

K cofepaHuio guCLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e [eoMeTpuA KPMBbIX M NOBEPXHOCTEN B €BKANA0BOM MPOCTPAHCTBE
e [IpocTteliline HeeBKANAO0BblI FeOMeTpPUmn
e Tonosorua rpados 1 ABYMEPHbIX NOBEPXHOCTEN

OcHoBHasa nuTepaTypa:

1. Knaccuueckas anddepeHumanbHas remetpus [TekcT] : yueb. nocobue ans sysos / A. U.
Wadapesuny ; M-Bo obpaszoBaHuA U Hayku Poc. Pepepaunn, MocK. ¢u13.-TexH. UH-T (roc. yH-T .— M. :
M®TH, 2010 .— 124 c.

2. Kypc anddepeHumanbHoit reometpun u tononornm [Tekct] : [yuebHuk ana sysos] / A. C.
MuuweHKo, A. T. PomeHKo .— M. : dakTopuman Mpecc, 2000 .— 448 c.

3. AA. Owemkos, ®.10. NMoneneHckuit, A.A. TyxkunuH, A.T. PomeHko, A.U. LLadapesuny. Kypc
HarnagHou reomeTpun n Tononoruun. M: URSS, 2014.

4. A.N. Wadapesnu. Nlekumn no auddepeHuymanbHoit reometpun. MHECH3IK, 2007.

5. MN.K. Pawesckuit. Kypc anddepeHumnanbHon reometpumn. Hayka, 1938.



AHIIMCKUMA A3bIK (YpoBeHb B2)

LUenb AMCUMNANHDI:
OCBOEHME CTyJeHTaMM OCHOBHbIX IEKCUYECKUX eAUHUL, U HaBbIKOB BAaAeHUA KOMMYHUKaTUBHOWM

rPammMaTMKOM, Ha YPOBHE He HUXKe Pa3roBOPHOro.

3apauun AuCUMnAnHbIL:
- NpMobpeTeHMe HaBbIKOB YCTHOM Peyu Mo PasINYHbIM KOMMYHUKaNUBHbIM GYHKLMAM,

- NpnobpeTeHne HaBbIKOB MMCbMEHHOWN PeYn ANA CO34aHMA Pa3NYHbIX TUMNOB TEKCTOB.

B pe3sysibTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs ONKHbI

3HaTb:

3HaTb IEKCUYECKUN MUHUMYM B 06beme 10000 yyebHbIX NeKCMYecknx eaAnHuUL, obLLero n
TEPMUHOIOTMYECKOTO XapaKTepa.

YmeTb:

aHA/IN3MPOBATb N OLLEHMBATbL COLMAJIbHYIO MHGOPMALMIO; NNAHMPOBATb M OCYLLLECTBAATL CBOO
0eATeNbHOCTb C YY4ETOM Pe3y/1bTaToB 3TOrO aHaAu3a.

Bnagpetb:

WHOCTPaHHbIM A3bIKOM B 06beMe, HE0HX0AMMOM 4151 BO3MOXKHOCTM NOSyYeHns MHopmauumn us

3apY6E)KHbIX NUCTOYHUKOB.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e [puaaToyHble NPeaNoKeHNs YCA0BUA N BPEMEHM.

e [IpogonkeHHoe Bpems U ero popmol

e CoBeplieHHoe BpemMs U ero ¢popmbl.

e CrtpagaTtenbHbili 3an0r 1 ero popmbl. CpaBHEHUE C AENCTBUTEIbHBIM 33/10TOM.

e  EaMHMUBI n3MepeHus, pusmnyeckme BeIMUYMHBI, KNaccMyeckana MexaHunka, HboToH.
e lcTopmAa OTKpLITUA aTOMa, CTPOEHME aTOMa, POXKAEHWNE AAEPHON GUBUKN.

o  Uctopua ¢unsmnkn. Nanunen n ekapr.

e DKBMBaJEHTbl MOAA/IbHbIX r1arosoB. CTeneHu cpaBHEHUs NpuaraTesibHbIX U Hapeuni.
e  OTKpbITME 31EMEHTAPHbIX YacTUL,

e CBepxnpoBOAMMOCTb U CBEPXNPOBOAHUKM

e TennoTa, sHeprus, cBeT, TEOPMM CBETA.

®  DNIeKTPMYECTBO, MarHETU3M U UCTOPUA SNEKTPOHUKM.



e OTBeTbl Ha HacyLHble BOMNPOCHI

o  CummeTpus B GU3NYECKUX TEOPUSAX

o  ®dusnyecKMe OTKPbITUS PaANOAKTUBHOCTb M pacliensieHne aToma
e fAaepHble peakTopbl

o [pobnembl MofOAEHKM

e Pacckas 06 NCTopUYECKUX COBbITUAX

e CoBpemeHHoe TeneBngeHme

e  JKCTpemasibHbl OnbIT

e [loporu, KOTopble Mbl BbibMpaem...

e OtparkeHne HaKTOB B cpeacTBax MaccoBoM MHPopmauum
e [lyTewectBua

e Cemba
e [leHbrun
o [lom

e [OMOp B aHI10A3bIYHON IMTEpaType
e HactpoeHusa

e (Ob6pasoBaHue

e PeueH3MpOBaHNE KHUTU

OcHoBHas nMTepatypa:

1. Language Leader : PRE-Intermediate [Text] : Coursebook and CD-ROM / I. Lebeau, G. Rees ;
Language Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 112 p.
- ISBN 978-0-582-84778-1.

2. Language Leader : Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extra Practice by John Hughes .— Harlow : Pearson Longman, 2008 .— 184
p. - ISBN 978-0-582-84773-6.

3. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
Illustrated by V. Morenko .— Between Towns Road : Macmillan Publishers Limited, 2008 .— 127 p. +

2 Audio CD. - Translation Work: p. 114-122. - Glossary: p. 123-127. - ISBN 9780230715455.

AHINIMACKNIA A3bIK B HAYYHOM 06LW,eHum

Llenb ancunnaunHol:
pa3BUTME HABbIKOB YTEHWUSI HAYYHO-TEXHUYECKOW NMTEepaTypbl MO CNeunanbHOCTU M YCTHOrO 06LweHus

no 6bITOBbIM TEMAM U MO BOMpoCam 6y,u,yu.|,el71 cneunanbHOCTU.



3aaa4n ANCUMNANHDI:

® pasBUTME Y CTYAEHTOB aBTOMATM3UPOBAHHbIX HAaBbIKOB BOCMPUATUA U MOHUMAHWNA COMKHbIX
rPammaTUYEeCKMUX KOHCTPYKLUIN C HENNYHbIMK pOopMaMu rnarona;

* 0by4YeHME YMEHUIO AenaTb YETKUE, NOAPOOHbIE COOOLLEHNS HA PA3/INYHbIE TEMbI U U3NI0KUTb CBOM
B3r/19/, Ha OCHOBHYIO Npobaemy;

¢ 06yuyeHne apPeKTUBHOMY MUCMOJIb30BAHMIO A3bIKA A/1A OOLEHUA B Hay4HON 1 NpodeccMoHaNbHOM

AeATENDbHOCTU.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

— OCHOBHble cnocobbl NepeBoga CMHTAKCUYECKUX KOHCTPYKLMIA, YaCTOTHbIE B HAY4YHOM
KOMMYHWKaLMK;

— OCHOBHble POHETUYECKME, NEKCUYECKME N TPAMMATUYECKME ABJEHMA U3YYaEeMOro A3bIKa;

— OCHOBHYO TEPMWHOJIOTUIO MO U3BPaHHOM cneuyanbHOCTH.

YmeTb:

- yuTaTb (CO cNOBapPEM) M MOHUMATb OPUTMHA/bHBIA AHFNOA3bIYHbIA HAaYYHbI TEKCT NO
cneumanbHoOCTy;

- ynTaTh (6e3 cnosapsn) n 06CYKAaTb ra3eTHble/sKYPHabHbIE CTaTbW HA 0BLLENONUTUYECKYIO U
CNeuUnanbHYO TEMATUKY;

- BbIparKaTb CBOM MbICAU B YCTHOW GOpMe Mo NPONAEHHON TeEMaTUKe, YCTHO M31araTb KpaTKoe
cofeprKaHne M OCHOBHbIE MbIC/IN TEKCTA 1060 CIOKHOCTMH.

Bnapetsb:

— A3bIKOM Ha YPOBHE, AOCTAaTOYHOM A1 PAa3roBOPHOrO O6LLLEHUSA, @ TAKKe 4/1A NOMCKA U aHaNn3a

MHOCTPAHHbIX NCTOYHUKOB MHd)OpMaU,MM.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e HayKa M TeXHONOTMYECKNn Nporpecc B COBpemMeHHOM oblLiecTse
e OTBeTCTBEHHOCTb Hay4HOro coobliecTsa nepes obLecTsom

e lccneposaHue Kocmoca

e [lpoucxoxkaeHue BCeNeHHOM

e 3arafku BceneHHow

e PacwupeHue BcesleHHOM U NpoLecchl BO BCENIEHHOM



OcHoBHas nuTepaTypa:

1. E.WN. Kypawsunnm — AHFAMNCKKUIA A3bIK g5 cTyAeHTOB-GU3MKOB: MNepBblit 3Tan obyyeHus -3-e u3a,,
nepepab. - M.: 000 «M3patenbctBo Actpenb»: 000 «U3patenbcto ACT», 2002

2. Marjorie Fuchs and Margaret Bonner «Grammar Express» with answers For self study or the
classroom — Pearson Education Limited Second Impression 2004

3. H.J1. YTeBcKas. - English Grammar Book - FpammaTtuKa aHrAnIACKOro A3bliKa: YuebHoe nocobue.
-Cn6. : AHTONOrMA,2007

4. B.J1. KaywaHckas. pammaTnKa aHIAMMCKOro A3blKa. Nocobure ana cTyaAeHToB Negarormyecknx
MHCTUTYTOB — 5-e n3a., ncnp. n gon. - M.: Aitpuc-npecc, 2008

5. Val Lambert and Elaine Murray Everyday TECHNICAL English Pearson Education Limited Third

Impression 2004.

AHINMIACKUIA A3bIK Pa3roBOpPHbIN

Lenb AUCUMNANHDI:
OCBOEHME CTyAeHTaMM OCHOBHbIX IEKCUYECKUX eAUHUL, U HaBbIKOB BAaAeHUA KOMMYHUKaTUBHOWM

rPaMmaTUKOM.

3agauv gUcUMNANHBIL:
- NpUobpeTeHME HABLIKOB YCTHOM PeYn Mo PasIMYHbIM KOMMYHUKaUBHbIM QYHKLMAM,

- npmoﬁpeTeHme HaBbIKOB NMUCbMEHHOM peyn anAa co3faHnAa pPas/iMdHbIX TUMOB TEKCTOB.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

3HaTb JIEKCUYECKUN MUHUMYM B 06beme 4000 yuyebHbIX IEKCUYECKUX eANHUL, 06LLLero 1
TEPMMHOIOTMYECKOTO XapaKTepa.

YmeTb:

- aHaNM3MpoBaTb U OLLEHMBATb COLMaNbHYO MHPOPMaLMIO;

N1aHNPOBATb U OCYLLECTB/NIATL CBOIO AEATE/IbHOCTb C YH4ETOM PE3Y/IbTATOB 3TOINO aHa/n3a.



Bnagetb:
MHOCTPaHHbIM 513bIKOM B 06bemMe, HeobXxoAMMOM A1 BO3MOXKHOCTU NoayYeHua MHbopmaummn nus

3BDYGE)KHbIX NCTOYHUKOB.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

o  Mmmurpaums 1 UMMUTPaHTbI

e  Mup BOKpYr Hac

e 0O06pa3s *KM3HU ceMeit U3 pasHbIX CTpaH

e OnucaHua ntogen, MecT, NpegMeToB

e [lpodeccrmoHanbHan AeaTeNbHOCTb

e Pacckas o cobbITUAX NPOLLIOro

o  ®unocodpusa xKum3Hu. NMpasmna obwerntma

e [lpamaTuyecKkme cayyvaum 13 XKU3HK; CTpaxu u ¢obum
e  WUnniosun

e /IHTepHEeT 1 BUPTYaNbHasA peanbHOCTb

e Jliogn, nsmeHmsLime mmp

e CouManbHas OTBETCTBEHHOCTb

e YBneyeHus (cnopt, xo66Mm)

e [parkAaHCKaA aKTMBHOCTb MOIOAOTO NMOKOMEHMUSA

e 3HameHuWTble bpeHabl

o mmurpauma 1 UMMUIPaHTbI

e [IpaBaa n NoXb

e PasBuTME TYPUHAYCTPUN U CBA3AHHDbIE C HUM NPOHaEMbI 3KOA0TUK
e PeueH3MpoBaHUe KHUMM/Punbma

OcHoBHasa nuTepaTypa:

1. Language Leader : Elementary [Text] : Coursebook and CD-ROM / I. Lebeau, G. Rees ; Language
Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 160 p. - ISBN
978-0-582-84768-2.

2. Language Leader : PRE-Intermediate [Text] : Coursebook and CD-ROM / I. Lebeau, G. Rees ;
Language Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 112 p.
- ISBN 978-0-582-84778-1.

3. Language Leader : Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extra Practice by John Hughes .— Harlow : Pearson Longman, 2008 .— 184

p. - ISBN 978-0-582-84773-6.



be3onacHOCTb XXU3HeaeATe/IbHOCTU

Lenb gucumnamHsbi:

e bopMUpOBaHME Y CTYAEHTOB OBOLLEKYNbTYPHbIX N 06WenpodeccnoHanbHbIX MHTErpasbHbIX
KOMMeTeHUMN 6aKkaaBpa M KOHKPETHbIX 3HAHWIA, YyMEHMIN N HaBbIKOB B chepe 6esonacHocTm
KU3HeaeATeNbHOCTHU, BK/tOYas, BONPOCbl 6e30nacHOro B3anmoaencTBua YeioBeKa C NpUpoaHon 1
TEXHOreHHOW cpeaon 0BUTAHUA M BOMPOCHI 3aLLLUTbI YE/IOBEKA OT HEFAaTUBHbIX PaKTOpPOB

ypes3BblYaMHbIX CUTYaALUIA.

3apauun AuCUMnAnHbIL:

® 3HAKOMCTBO CTYAEHTOB C TEOPETUYECKMMM OCHOBAMM U NPaKTUYECKMMM BONPOCamMmK obecnedeHuns
6e30nacHOCTU KMU3HEeAeATENbHOCTH;

® OCBOEHME CTyAeHTaMM NOAXOL0B M METOAOB CUCTEMHOIO aHA/IM3a CNOXKHbIX, KOMMNEKCHbIX,
MEXAMCLMNANHAPHBIX NPo6eM, K KOTOPbIM OTHOCUTCA obecneveHne 6e30nacHOCTH
U3HeaeATeNbHOCTY;

® OCBOEHMe CTyZeHTamM 6a30BbIX 3HaHUIN (NOHATUIA, 3aKOHOMEPHOCTEN, KOHLIENUMA, METOA0B U
mogenen) B obnactn XA,

® pa3BuTME Y CTYAEHTOB NPEACTABAEHMUM O CBA3AX MU BOSMOXHOCTAX UCMO/1b30BAHNA I'YMAHUTAPHbIX,
coumanbHbIX, SKOHOMUNYECKMNX N eCTeCTBEHHOHAY4YHbIX, Ka4eCTBEHHbIX U KONINYECTBEHHbIX NOAX0A40B U
MEeTOZ0B NPW aHa/M3e U pelleHnn 3a4a4 obecneveHunsa B,

* NpnobpeTeHne TEOPETUYECKUX 3HAHUI N MPAKTUYECKUX YMEHWUI U HaBbIKOB B 0bnacTu B,

e bopmMUpoBaHMeE NPEACTABAEHNI Yy CTYAEHTOB O CBA3U CBOEN NPOdecCMOHaNbHON AeATeIbHOCTU U
3aga4y obecneyenunsa X A;

¢ popmMpoBaHUE y CTYAEHTOB NPEACTaBAEHNA O 3HAUMMOCTU TMYHOM KU3HEHHOMN NO3ULMM U

MHONBNAOYaA/NbHOIo NoBeageHnA anAa obecneyeHus MHAMBMAyaﬂbHOVI N KONINIEKTUBHOM 6e30nacHoCTMU.

B pe3synbTaTe 0CBOEHMA AUCLUNANHDI o6yqa+ou1,14ecs| AOJTXKHbI

3HaTb!

® €CTeCTBEHHO-HAYy4Hble 1 COUMNaIbHO-3KOHOMMNYECKNE OCHOBDI obecneyeHus 6esonacHoOCTH
KN3HeneATe/IbHOCTH,

® OCHOBbI TEOPUN PUCKOB, yCTOl\;I‘-IMBOFO pa3snTUA, 3KONOrMYECKON, TEXHONOIMYECKON,



COLMANBbHO-3KOHOMMYECKOM 1 MeANKO-aAemorpaduyeckoin besonacHoCTy;

* NpasBuaia NOBeAeHUA B HOPMaJIbHbIX, SKCTPEMA/IbHbIX M Ype3BblYalHbIX CUTyaLMAX U OKa3aHUsA
nepBoi NOMOLLM NPU HECYACTHbIX CYYanX, aBapusaX, Ype3BblualHbIX CUTYALUNSAX;

® NPUHLMMbI U OCHOBbI YPaBAEHMA TEXHOIOTMYECKMMMN N COLMANBHBIMUN PUCKAMMU,
NPOrHO3MpPOBAHUA, NPeaynpeXaAeHns, YMEHbLUEHUA U IMKBUAALMW NOCAEACTBMA HECYACTHbIX CIy4aes,
ypesBblYalHbIX CUTYaLMUIA;

® rOCyAapCTBEHHYIO MOJINTUKY, FOCYAaPCTBEHHbIE CTPYKTYPbl MU CUCTEMY MEPONpPUATMIA B 061acTu
obecneyeHnsa 6e30MaCHOCTU XKMU3HEAEATENbHOCTMU.

YmeTb:

® aHaM3UPOBaATb aHTPOMOrEHHYIO AEATE/IbHOCTb U €€ CBA3b C 9KON0T0-3KOHOMUYECKUMU
npobnemamm n npobnemamm obecneveHusa 6,

® HaXoAMTb, aHA/IM3MPOBATb M 0606LLaTb MHHOPMALMIO MO KOHKPETHLIM BONPOCAM, CBSA3aHHbIM C
npobsiemaTnkoi 6e30MacHOCTU XKMU3HEeAeATeIbHOCTH;

® HaxoAuTb M aHAIM3MPOBATb CBA3b MEXAY 3a4a4ammn cBoein npodeccMoHabHOW AeATeNbHOCTU U
3agavamm obecneyeHuns BX;

® 11CM0/1b30BaTb 3HaHMA B chepe obecneveHms B/ B cBoen NpodeccuoHasibHOM AeATe/IbHOCTY;

® NPUMEHATb OCHOBHbIE METOAbI 3aLLNUTbI MPOU3BOACTBEHHOIO NEPCOHaNa U HaceneHna ot
BO3MOXKHbIX NOCNEACTBUIN aBapUiA, KaTacTpod, CTUXMIAHBbIX 6eACcTBUN;

Bnagpetb:

® CUCTEMHbIM NOAXOAOM K aHa/In3y coBpemMeHHbIX Npobiem obecneveHuna B/ 1 K Bonpocam
3alLMTbl NPOM3BOACTBEHHOIO NEPCOHAsa U HaceieHMA OT BO3MOKHbIX NOCNEACTBUIN Ype3BblYaiHbIX
CUTyaLMi: aBapuid, CTUXUIHbBIX 6eaCTBUIA, KaTacTpood;

® NMPUHLMNAMWN U OCHOBHbIMW HaBblkaMn 6e30nacHOro NoBeAeHMA B ObITY U NPU OCYLLECTBIEHUMU
npodeccnoHanbHON AeATENbHOCTU, B YaCTHOCTM, NPW HECYACTHbIX C/Ty4YanX, aBapusax, YpesBblYalHbIX
CUTyaumsx;

® HaBblKaMM CaMOCTOATEIbHOrO GM3MYECKOTO BOCMUTAHUA U YKPENAEeHUA 340P0BbA, HE06X0ANMbIMMU

AanAa seaeHunAa 3goposoro o6pa3a KU3HU.

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3gesibl Kypca:

e AKTyanbHble npobnembl obecneyeHns bHK/
e Ee3onacHOCTb 1 €€ KONNYeCTBEHHAsA OLEHKA, KOHLLENUMM U UHCTPYMEHTbI obecneyeHus
6e30nacHOCTU. YpesBblvaiHble CUTYyauun



e [ocynapcTBeHHas NoOUTUKA, TOCYAAaPCTBEHHbIE CTPYKTYPbl, CUCTEMbI 06ecneyeHna u MeToapl
ynpasneHua 6e30nacHoOCTbiO

e EcTecTtBeHHOHay4YHble OCHOBbI 0becneyeHuns b/

o Megauko-gemorpadmyeckmne xapakTepmnctTmkm 6e3onacHoCTN 1 CTENEHM Pa3BuTMA obLecTsa.
Bocnpoun3BoacTBo HaceneHua n gemorpaduyeckan 6€3onacHoCTb.

e OCHOBbI TEOPUU PUCKOB U CTPATErMYECKNE PUCKKN Poccuu.

e [loaroToBKa K IEKLMOHHbBIM KOHTPObHbLIM paboTam U UX BbINONHEHMWE

e CamocoxpaHuTenbHOe noBefeHune, 380p0oBbIi 06pa3s KusHK (30XK), MHANBUAYaNbHbIE AEACTBUSA
B CUTYaLMAXb NOBbILLIEHHOW ONACHOCTM.

OcHoBHasa nuTepaTypa:

1. KoHuenuwus HaumoHanbHol 6esonacHoctn Poccnitckoit ®epepaummn (yT8. YKasom MpesmaeHTta PO
oT 17 nekabpa 1997 r. N 1300 B peaakuuu Ykasa MpesmaeHta PP ot 10 sHBapa 2000 r. N 24)

2. 3aKoH Poccuiickon deaepauum "O 6esonacHocTn" (B pea. 3akoHa Pd 01 22.12.92 Ne 4235-1,
YKasza Mpe3smaeHTta PP o1 24.12.93 Ne 2288)

3. «O 3awWmnTe HaceneHua n TepputTopuin ot HC NPUPOAHOIO U TEXHOTEHHOTO XapaKTepa»

4. (Ne68- ®©3 o7 12.02.1998)

5. «O rpaxaaHckoit obopoHe» (Ne28-d3 ot 12.02.1998)

6. «O6 oxpaHe okpyKatowel cpeapbl» ( N 7-d3 ot 10.01.2002) CobpaHue denepanbHbiX 3aKOHOB PO
2002, Ne2 cT.133.

7. Benos, C. B. be30nacHOCTb XU3HeAeATeNbHOCTM U 3aLMTa OKpY*KatoLen cpeapl (TexHochepHan
6e30nacHOCTb): y4ebHUK ansa By3os / M: lOpaliiT, 2013. — 680 ¢

8. 3aHbKo H.I., ManasH K.P., Pycak O.H. Be3onacHOCTb }Xn3HeaeaTenbHoCTU: YuebHuk. 13-ucnp./
Mog pea. O.H. Pycaka. CM6: UspgatenbctBo «JlaHb», 2010. 672 c.

9. Ky3sHeuoB B.A. TnobanbHble npobaembl YenoseyecTsa U Poccua: yueb. nocobue. M.: MOTU, 2011.
192 c.

10. TpyxaH 3.M. n ap. BeegeHune B 3KONOTMIO M 3KOJOTMYECKYo 6e30nacHOCTb: y4ebHoe nocobue. M.:
M®TW, 2009. 202 c.

11. Kupees B.b. Pa3gaTouHblii maTepuman no Kypcy B aneKTpoHHOM Buae. 2014 r.

12. Kupees B.5E KomnneKkT matepuranos B 3NEKTPOHHOM BUAE A/1A NPOBEPKU 3HaHU, 0byvatoLmxca

no gncunnauue 6X/ 2014 r.



Bbuonorua

LUenb AMcumnanHbl:

chopmmpoBaTb 06LLME NPeaCcTaBAEHMA O YEIOBEKE KaK O YacTu NPUPOAbl, O eANHCTBE M CAMOLLEHHOCTH
BCEro KMBOI0 M HEBO3MOXHOCTU BbIKMBAHMA YenoBeyecTBa 6e3 coxpaHeHua buocodepsbl, a TakKe
06y4nTb FPAaMOTHOMY BOCNPUATUIO NPAKTUYECKUX NPoBaem, CBA3AHHbIX C B1onornen, B Tom ymcne —
3/10pOBbA YENOBEKA, OXPaHbl NPUPOAbLI, NPEOA0NEHNA SKONOTMYECKOTO KpM3nca, NPUBUTL HaBbIKM

3KO/IOTMYECKOM KYbTYpbl.

3agauv gUCUMNAnHbI:

- M3yunTb PpyHAAMEHTANbHbIE CBOMCTBA KMBbIX CMCTEM (CamoobHOBNEHME, CAMOPEryAALmS,
CaMOBOCMPOM3BOACTBO) M aTPUBYTbI KU3HWU: 0OBMEH BELLECTB W SHEPrMK, Pa3apaxkmMmMoCTb, FOMeoCTas,
Pa3sMHOeHWe, Hac1eACTBEHHOCTb U U3MEHUYMBOCTD;

- 03HAaKOMMTbLCA C YPOBHAMM OpPraHM3aLMmn }KMBOTO U NposaBaeHnem GpyHAAMEHTaIbHbIX CBOMCTB
YMBOTO Ha OCHOBHbIX 3BO/IHOLMOHHO-06YCN0B/EHHbIX YPOBHAX OpraH13aLmmn:
MONEKYIAPHO-TEHETUYECKOM, K/IETOYHOM, OHTOrEHETUYECKOM, NMOMYAALMOHHO-BUA0BOM,
6uoreoueHonorMyeckom, brocpepHom. M3yunTb CTpoeHME U NPUHLMMBI QYHKLMOHUPOBAHUA
CTPYKTYPHbIX KOMMNOHEHTOB 3/1IEMEHTAPHOMN e4UHUNLbI }KUBOTO — KNETKW. O3HAaKOMUTBCA C OCHOBHbIMU
MeTaboIMYecKMMM NPOoLECCamm, MPOTEKAIOLLMMM B K/ETKE;

- 03HAaKOMMTbLCA C BUAAMM PA3MHOMEHMSA B XKMBbIX cucTemax. M3yuntb ocobeHHOCTM NoA0BOro
Pa3sMHOKeHUsA, GOPMUPOBAHNE NONOBbLIX KNETOK, ONN0A0TBOPEHME, BUAOB M 0COBEeHHOCTEN
WMHANBMAYANbHOIO Pa3BUTKA.

- M3YUYUTb MOJIEKYIAPHBIN YPOBEHb OPraHN3aLIMM 3KUBOTO: CTPYKTYPY U GYHKLMN F1aBHbIX
6uononnmepos (benKu, *Kupbl, YreBoabl, HyKNeoTuabl). O3HAKOMUTCA C MONEKYNAPHBIM MEXaHU3MOM
HacneaCcTBEHHOCTU M USMEHUYMBOCTM KMBbIX OPraHN3MOB. M3yunTb OCHOBbI NIACTUYECKOTO U
3HepreTMYeckoro obmeHa. M3yumnTb OCHOBHbIE reHeTUYECKME 3aKOHbI: 3aKoHbl MeHaens,
HeMeHAeNeBCKOe pacllenieHne, reHeTUKa Nona. YMeTb CBA3aTb 3aKOHbI FeHETUKM C XPOMOCOMHOM
TEeopuel U C MONEKYNAPHbIMW OCHOBaMM HaCNeACTBEHHOCTH;

- 03HAaKOMMUTBLCA C 3aKOHOMEPHOCTAMM U MEXaHU3MAMM KU3HEAEATENbHOCTU Ye/T0BeKa Ha
3BO/IIOLMOHHO 0BYC/I0BIEHHBIX YPOBHAX €70 OpraHMsauumn. U3yuntb NpuHLMNbI GYHKLMOHMPOBAHUSA
Pa3NIMYHbIX CUCTEM OpPraHM3ma Ye0BeKa: ONOPHO-ABUraTeIbHOM, KPOBEHOCHOM, AbIXaTeNbHOMN,

NULWEBAPUTENBHON, SHAOKPUHHOMN, HEPBHOW. M3yunTb NPUHLMMBI PEryAALUMN GYHKLMI OpraHn3ma.



B pesynbTate oCcBOEHUA ANCLMUMNAMHBI 0ByYaloLLMecs AOMKHbI

3HaTb:

- OCHOBHbIe 3aKOHbl 61Mo1I0rMK 1 06LWEN 3KONOTUNY;

- CYLLHOCTb YKM3HU, YPOBHU U NPUHLMMbI BUONOrMYECKON opraHM3aunu;

- rNaBHelLne NOHATUA, 3aKOHOMEPHOCTU U 3aKOHbI, KacatoLLMecsa CTPOEHUA, }KU3HU U Pa3BUTUSA
PacTUTENbHOIO, YXMBOTHOMO 1 Ye/I0BEYECKOrO OPraHM3MOB, Pa3BUTMA KMUBOM NPUPOAbI;

- 0COBEHHOCTM YenoBeKa, Kak buoiormyeckoro Bnaa, o0cobeHHocTn GU3MoN0rnn, ComaTmyeckoe,
NCUXMYECKOE M COUMaIbHOE Havyana B NPpUpoae YenoBeKa, GakTopbl 340P0BbA U 3KOJOIMUYECKOTO
PUCKa, MecTo YeNioBeKa B 3BOIOLMU 3emMu;

- OCHOBbI 3KoJs1I0rMK (3Konorma ocobeld, nonynsaumn, coobuecTts, yueHue o bruocdepe, B3aumoaencteme
npupoapl 1 0bLLecTsa, 3KoNorMyeckme npobaembl COBPEMEHHOCTH);

- OCHOBHble 61M0/1I0rMYECKNE NOHATUA U TEPMUHbI;

- OCHOBbI CTPOEHMSA U KU3HEeAeATEIbHOCTU Ye/I0BEKa;

- OCHOBbI 06Lel 1 OpraHNYecKol XMMUK;

- NIpeaMmeT, uesb, 3aJa4m AUCLUUNAMHBI U ee 3HayeHne ans byayuleit npodpeccnoHanbHOM
OeATeNbHOCTY;

- CTPYKTYPY ¥ GYHKUMM BENKOB, YINeBOA0B, }KUPOB U HYKNEUHOBbLIX KUCAOT;

- OCHOBHbIE 3Tarbl 3HEPreTUKN KNeTKu;

- CTpOeHne BUoNOrnMYeckUXx MeMbpaH; MexaHU3Mbl TPAHCMOPTa BELLECTB Yepe3 MembpaHbl;

- CTpOEHUEe U GpYHKLMM OpraHenn KNeTku;

- KnaccudmrKaumio KNeTOK B 3aBUCMMOCTU OT MUX Cneluanmsaumm;

- 32aKOHOMEPHOCTU CTPYKTYPHO-OYHKLMOHAIbHbIX B3aMMOCBS3ei B KNETKax;

- BUAbl MEXKNETOUYHbIX KOHTAKTOB, CTPYKTYPY M GYHKLMM CUHANCa;

- MPUHUMN U 3Tanbl Nepeaaymn HacneacTBeHHON MHPOPMaLLMM B NOKOAEHUAX OPraHM3MOB;

- 3Tanbl BUOCMHTE3a benka Ha pubocomax, perynaums sTux 3Tanos;

- MOHATUE O FOMEOCTa3se;

- OCHOBHble NPUHLUMNNANABHbIE NOAX0AbI K PEryaLum AeATeIbHOCTU KNETKU;

- MexaHu3m 6ecnosioro PasmHOXeHMA; CYLHOCTb MMTO33a;

- CYLLIHOCTb MONOBOr0 Pa3MHOMEHMUA, rameToreHesa, Meliosa;

- 3Tanbl UHAMBUAYANbHOTO Pa3BUTUA OPraHU3Ma;

- NPOUCXOXKAEHME CNeLnaan3npoBaHHbIX YacTei Tena n3 3apoabllleBbiX SIUCTKOB;

- 3dKOHOMEpPHOCTHKN pereHepaunu,;



- OT/INYUTENIbHbIE 0COBEHHOCTU TKaHEel XNMBOTHOIO OPraHU3ma;

- 3aKOHOMEPHOCTM B3aMMOCBA3M OpraHnM3ma 1 cpesbl C NO3ULMN afEeKBAaTHON N HEaAeKBAaTHOW peakLumm
OpraHn3ama, afleKBaTHbIX M HEaZEKBATHbIX YC/IOBUI cpeabl;

- OCHOBHbIE NOHATUA FEHETUKUN U CeNEKUMU: JOMMUHAHTHOCTb U PELLECCUBHOCTb; XPOMOCOMHbIE OCHOBbI
paclieniieHma n He3aBUCUMOro NepepacnpeseneHns reHoB; MOJIEKYAPHbIE MEXaHU3Mbl U
reHeTUYECKUIN KOHTPOJIb PEKOMOBMHALNM; B3aMMOAEACTBUE FEHOB;

- OCHOBbI FeHETMKM M0J1a; HacNeACTBEHHOCTb, CLEN/IEHHAnA C NOAOM;

- BMonornyeckme 0CHoBbI HacneACcTBeHHbIX 60n1e3Heln YeloBeKa;

- couManbHble acnekTbl BUONOTUKN YENOBEK];

- OCHOBHbIE NONOXEHWNA IKOSIOTUMN YENOBEKA.

YmeTb:

- FPaMOTHO BOCMPUHUMATb TEOPETUUYECKME U NPAKTUYECKNE NPobembl, CBA3aHHbIe C bBuonormemn u
3KOJ/I0rMeNn, B TOM Ync/ie — 340P0BbA YE/I0BEKA, OXPaHbl NPUPOAbI, NPEOAO0NEHNA SKONOTMYECKOTO
Kpu3uca;

- NICNO/1b30BaATb NO/YyYEHHbIE 3HAHUA HA MPAKTUKE;

- OTCTaMBaTb CBOO TOYKY 3pEHMUS;

- OLLEHMBATb NOCNEACTBUA CBOEM AEATE/IbHOCTM NO OTHOLWIEHUIO K OKpYKaloLLel cpeae u
COBCTBEHHOMY 310POBbIO;

- NCMNOJIb30BaATb 3HAHUA CTPOEHUA U GYHKUMNI BUOMONEKYN KNETKM 418 NOHUMAHUA GU3UOIOTMYECKUX
M NaTO/IOFMYECKUX NPOLECCOB, MPOTEKAOLWMX B KNETKE;

- OXapaKTepu3oBaTb OpraHOMAbl KNETKU U UX POJib B OCYLLLECTBNEHUN }KU3HEAEATENbHOCTU KNETKM ANS
noaaepKaHnA oONTUMaNbHON perynaunm GyHKLMIN KNeTKK;

- Ha OCHOBE 3HaHMA 3TanoB cMHTe3a 6esika u GpaKkTopos, 06YCNOBAMBAIOLLMX €70, YMETb PeryinpoBaTb
MeXaHM3Mbl l0/IFOCPOYHON afanTaumMm KNeTKKU; pelaTb 3a4a4M No MOeKyNapHon 6uonoruu

- 06BACHWUTL 3aKOHOMEPHOCTU CTPYKTYPHO-DYHKLMOHANbHbIX B3aMMOCBSA3€ei B KNeTKax U YMeTb
No/1b30BaTbCA 3TUMM 3HAHUAMM A151 BMELLATEIbCTBa B NPOLECC NOBPEXKAEHMA KNETKMY;

- M0/1b30BaTbCA NOHATUAMM FOMEOCTas3a, aganTaunm B NPUMEHEHUN K KOHKPETHbIM }KM3HEHHbIM
cUTyaumam;

- ONpeaensaTb NyTU perynaunmn gesTesIbHOCTM KNETKU U YNPaBAATb 3TOW AeATe/IbHOCTbIO;

- YCTAHOBUTb NPUHLMMMANbHBIE PA3INYUA MEXKLY MUTO30M M MENO30M A1 MOHUMAHUA PO ITUX
NpoLEeccoB B 3BO/IOLNY;

- NICMNO/ZIb30BATb 3HAHUA 3aKOHOMepHOCTEl71 Hac/nen0BaHMA, YCTaHOB/IeHHble .\MeHaenem, ana peweHua



reHeTUYecKMx 3aau;
- camocTosATe/IbHO pPaboTaTtb C AMTepaTypon No BMonormm, a TakxKe ¢ y4ebHon, yuebHO-MeToANYECKOM
W CNPaBOYHOM NINTEPATYpPOI N0 MeANKO-bMonornyeckum npegmeTam;

- pewaTb CUTyaUNOHHbIE 3343a4M U TeCTOBble 3a4aHnA Ans GOPMUPOBAHMA IBPUCTUYECKOTO
MbILINEHUS;

- oueHMBaTb 06LWwebNoNOrMYECKME 3aKOHOMEPHOCTU XKU3HEAEATENbHOCTM OPraHN3Ma YeN0BEKA;

- 0606WWaTb 1 OCMbICAMBATb AaHHbIE PA3NNYHbIX MEANLMHCKUX, GapMaLLeBTUYECKMX HAYK U
06wwebnonormyeckmx Nno3numui aas Toro, YtTobbl B AanbHelwem pewatb buonormyeckme npobaemsl
MeTo4aMu aHanum3a.

Bnapetb:

- MEeToAaMM pPeLleHNs 3KOI0rMYecknx npobniem;

- HaBblKaMu paboTbl C INTEPATYPHBIMU UCTOYHUKAMMU;

- NPeACTaBAATb pe3ynbTaTbl COBCTBEHHON AEATENBHOCTU C UCNONb30BaHMEM COBPEMEHHbIX CPEACTB,
OpMEHTUPYACb Ha NOTPebHOCTM ayauTopuKn, B TOM Yncie B Gopme OTYETOB, NPe3eHTauuii, 4OKNaA0B;
- cnocobHOCTbO NPOBEAEHMA SKCNEPUMEHTANIbHBIX UCCEA0BAHNIM, BbINOAHEHWNA NPOEKTOB U 3a4aHUN
Nno TemaTuKe paspabaTbiBaeMoli Hay4HoM npobaembi;

- Buonornyeckolr TepMnMHoONOrne;

- MOHMMaHMEM 3aKOHOMEPHOCTEN }KU3HEAEATEIbHOCTN OpraHM3Ma YeN0BEKa, CBA3bIBATb GYHKLUUM

OpraHoB M CUCTEM OPraHOB OpraHM3ma ¢ GU3N0NOTMUYECKMMM MPOLLECCAMM, MPOTEKAIOLLMMU B HUX.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e BeeaeHue B 06LYIO 3KOIOTUIO.

e Ob6MeH BeLecTB M 3Heprun B KneTke. OCHOBbI 3HEpPreTuYeckoro obmeHa.
e [lapasuTnyeckue *KMBOTHble — BO3OyaMTeNM bonesHel YenoBeKa.

e BsegaeHue B Kypc 6mMonoruu.

e [leneHue KNeTOK.

e ObOMeH BeLEecTB M 3HepPrnn B Knetke. OCHOBbI N1ACTUYECKOro obmeHa: poToCUHTES.
e OHTOreHes.

e  OCHOBbI 3BOIIOLMOHHOTO YYEHUA.

e Pa3smHOXeHue OpraHM3mos.

e CTpoeHue U XMMUA KNEeTKU

e (CTpoeHue agpa.

e  CTPYKTYpHblE KOMMNOHEHTbI K/IETOK U UX GYHKLMMU.

e Yenosek n 6uocodepa.

e BHyTpeHHAs cpega. OCHOBbI MMMYHUTETA.

e BblgenntenbHas U NON0BAA CUCTEMBI.



e OcCHOBbI reHeTMKN YenioBeka. HacneacreeHHble 3ab0neBaHUsA.

e OcHoBbI reHeTUKU. HacneacTBeHHAa USMEHUYNBOCTb.

e  OCHOBbI 3HAOKPUHONOTUN.

e [lMwesapuTenbHaa cuctema.

o [loHATME 0 MegmMaTopax U MoayATOpax. Buapl meanatopos, peuentopbl K HUM, UX 3pPeKTbI.
HapyweHuAa ¢yHKUMOHNPOBAHUA MeANATOPHbIX CUCTEM.

e [IpoBeaeHue BO3OYXKAEHNA MO HEPBHbIM BOJIOKHAM. TuUnbl cMHancos. MNpoBoadlne
MEXKNETOYHbIEe KOHTaKTbI.

e Perynauma comatnyeckmx dyHKUMIM YyenoBeKa. HepBHana perynaumns BeretatuBHbIX GyHKLUMN
yenoBsekKa.

e CeppaeyHo - cocyaucraa cuctema. OCHOBbI reMOANHAMUKMN.

e CTpoeHue n PyHKUMOHUPOBAHME HEPBHOM CUCTEMBI.

e TKaHW YenoBeKa. INeKTpodM3noA0rmMA: NPUPoLa NOTEHUMANA NOKOSA, NOTEHLMaNA AENCTBUA.

e  DU3NMONOIrMA CKENETHbIX MbILLLL.

OcHoBHasa nuTepaTypa:

1. Buonorua c ocHoBamu 3Konorum [Tekcr] : yuebHuk ana sysos / M. K. Jibicos, A. . Akudbes, H. A.
[0ob6poTuHa .— 2-e nsga,, ctepeotun. — M. : Bbicwan wkona, 2010 .— 655 c.

2. Nexos A.M. Buonorusa c ocHoBamu 3konornun. — Cr6: U3patenbctso «JlaHby, 2005.

3. Cbiy B. ®. O61wwan 6uonorma. — M.: Akagemnyeckuii npoekt, 2008.

Buodusuka

Llenb gucunnaunHel:

OCBOEHME CTYAEHTAMM OCHOB 6MOPU3NKM — HayKM O Hambosiee NPOCTbIX U GyHAAMEHTANbHbIX
B3aMMOAENCTBUAX, NEXKALLMX B OCHOBE BMONOTMYECKUX NPOLLECCOB. M310KEHHDBIN B Kypce maTepuan
ABNAETCA TeOPETUYECKOM 6a3oM ANna aHaAn3a BMONOTNYECKUX ABNEHUI Ha Pa3HbIX YPOBHAX
OpraHn3aLLmMmn Npu BbIACHEHUWN 31EMEHTAPHbIX MOJIEKYAAPHbIX B3aMMOAENCTBUIN N NyTEN PEryNaLmnmn

61010rMYeCKNX npoueccos.

3agauv gUcUMnAnHbI:
e bopmupoBaHMe 6a30BbIX MOHATUI 06 0COBEHHOCTAX CTPOEHUSA M YCN0BUAX PYHKLLMOHUPOBAHMUA
610N0TMYECKMX MOIEKY;

° o6yqume CTy4EeHTOB NPUHUMNNAM NOCTPOEHUA TEOPETUHECKNX MOAeJ'IeVI npun N3y4eHnm mexaHmamoB



6MONOIMUYECKUX NPOLLECCOB, U3YYEHME NPUHLMNOB PErynsaLmMmM 6MON0OrMYeCcKmX NPOLLEeCCOB Ha
pa3/IMYHOM YpOBHE OpPraHmM3aunmn (MoNeKyIapPHOM, KNETOYHOM, MONYASLLMOHHOM);
® 03HAaKOMJIEHWNE C COBPEMEHHbIMMW 3KCMEPUMEHTANbHBIMU NOAX0AaMU U METOAMKAMM

61odusnYecKMx nccnesoBaHni.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

MECTO U po/ib 06LMX BONPOCOB HAYKMU B HAYy4YHbIX UCCNEA0BAHUAX;

HOBEWLIME OTKPBITUA U JOCTUXKEHNUA BUONOTUKN, PUIUKKU, XUMUWN, MAaTEMATUKK;

0 B3aMMOCBA3AX U GyHAAMEHTANIbHOM eANHCTBE €CTECTBEHHbIX HayK;

NPUHUMNbI OPraHn3auumn 6MONIOTMYECKUX CUCTEM U PETyNaLMU BUONOTMYECKMX NMPOLLECCOB;
3HATb OCHOBHbIE PU3UKO-XMMUYECKUX OCHOBbI GYHKLMOHUPOBAHMUA BMONOTUYECKUX CUCTEM BCEX
YPOBHEW OpraHM3aLmu;

0CO6EHHOCTM NOCTAaHOBKM NPOHEM TEOPETUYECKOTO M 3KCMEPUMEHTANIbHOTO UCC/1e0BaHNSA
dyHAAMEHTaNbHbIX BMOIOTMYECKUX NMPOLLECCOB U ABAEHUI MeToaamn bnodusmnku;
BO3MOHOCTM U FpaHnLbl 6e30nacHOCTU NPUMEHEHUA pe3ybTaToB GyHAAMEHTAbHbIX
61MoPU3NYECKMX UCCNeS0BaHNI B NPUNOKEHUAX (BMOTeXHONOIUAX).

YmeTb:

3¢ HEKTUBHO MCNOMb30BaATh Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKW: MOHATUSA, CYKAEHMUA,
YMO3aK/IOYEHMSA, 3aKOHbI;

npeAcTaBuTb MAHOPaMy YHUBEPCA/IbHbIX METOA0B U 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMUS;
paboTaTb Ha COBPEMEHHOM 3KCMepUMeEHTaIbHOM 060pyA0BaHUY;

abcTparnpoBaTbCa OT HECYLW,ECTBEHHbIX BAUAHUI NPU MOAENMPOBAHUN pPeanbHbIX GU3NYECKUX
CUTyaumm;

NJIaHNPOBaATb ONTUMA/IbHOE NPOBEAEHME SKCNEPUMEHTA.

Bnagetb:

nJaHMPOBaHMEM, NOCTAHOBKOM M 06paboTKOI pesynbTaToB 6MOPM3NYECKOrO IKCNEPUMEHTA;
Hay4yHOW KapTUHOMN MUPa;

HaBblKaMM CaMOCTOATEIbHOWN PaboTbl B 1abopaTopum Ha COBPEMEHHOM SKCMEPUMEHTAIbHOM
obopyaoBaHuu;

mMaTteMaTnyeCkMm moaeimposaHnem 3agayd 6MO¢M3MKM.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e bBbuodunsmka ¢oTobNONOrMYECKMX NPOLECCOB.
e MoneKkynapHas 6uodusmka.
e PaamaumoHHasa buodusuka.
e TeopeTnyeckasa bnodusuka.
e JKoJsiorMyeckasa bnodusuka.

OcHoBHasA nuTepaTypa:

1. OcHOBbI paanaumMoHHOM Brodunsnkm [Tekcr] : yuebHUK ana sy3os no cnedu,. "buodpusmka" / 10. b.
Kygpsawos, b. C. bepeHdenbn .— M : U3a-8o Mock. yH-Ta, 1982 .— 302 c.

2. buodwmsuKa [Tekct] : 8 2 7. T. 1 : yuebHUK anAa By30B. TeopeTmyeckaa buodusmuka / A. b. PybuH ;
Mock. roc. yH-T um. M. B. JlomoHocoBa .— 3-e nsa., ucnp. n gon. — M. : Usg-so MIY : Hayka, 2004
.— 448 c.

3. buodusmka [Tekct] : 8 2 1. T. 2 : yduebHUK A1A By30B. BodmM3nKa KneToUHbix npoueccos / A. b.
Py6uH ; MockK. roc. yH-T um. M. B. /lomoHocoBa .— 3-e usg., ucnp. u gon. — M. : sg-8o MrI'Y :
Hayka, 2004 .— 469 c.

4. dU3MKO-XMMMYECcKne ocHoBbI hpoTobronormyecknx npoueccos [Tekcr] : yueb. nocobue ans By3os /
0. A. Bnagummpos, A. A. NotaneHko .— M. : Boicwasna wkona, 1989 .— 199 c.

5. PusHuueHnko I. 10. /lekuum no matemaTuyeckum moaenam B buonorun. — M.: UsgaTtenbcteo PX[,
2011 .

6. PnHKenblwTenH A.B., MTnuumH O.6. Pnsmka 6enka. — M.: KHMKHbIN gom «YHMBepcuteT», 2005

r.

7. FeHuc P. BuomembpaHbl: MOIEKYAAPHAA CTPYKTYPA U dyHKuuK. — M.: Mup, 1997 r.

Bbuoxummsa

Llenb gucunnaunHol:
- 06y4YMTb CTYAEHTOB OCHOBAM CTaTUYECKOM U AUHAMMUYECKO BUOXMMMU, 4aTb UM NpeacTaBAeHNE O
MeXaHM3Max peryasaumm metabonnsma;

- Cd)OpMMpOBaTb Y ydalwmxca npeacrasaeHme o H6MOXMMUU KaK O npeagmerte, OCHOBaHHOM Ha



NOHUMaHUN XUMUYECKOM CTPYKTYpPbI onpegeneHHbIX MOJ1IeKY/l, MEXaHU3MaX UX NpeBpalleHnAa B XUBOM

OpraHM3me 1 MHOXECTBEHHbIX Cnocobax peryasumm NpoLeccos NpespaLLeHna Ha PasindHbIX YPOBHAX.

3a4auv ANCUMNANHDI:

- popmmpoBaHMe 0bLWMX NPeacTaBAEHNI O CTPYKTYPE OCHOBHbIX BUONOrMYECKUX MUKPO- U
MaKpOMOJIeKy/1 (aMWUHOKUC/IOT, MOHOHYKNIEOTUAOB, IMNNAO0B, YINEBOA0B 6E/KOB U HYKNENHOBbIX
KMCNOT), @ TaK}Ke 0 PYHKLUAX 3TUX COEANHEHUN;

- NpuobpeTeHne 3HaHU 0 MexaHU3Max peryaaumm metabonmyeckmx NnpoLeccos;

- Nony4yeHne npeacTaBaeHnit 06 OCHOBHbIX MeToAaxX BUOXMMNYECKNX NCCef0BaHNIA;

- NnpnobpeTeHne 3HaHNM 06 ocHoBax GepPMeEHTATUBHOIO KaTanusa;

- opmmpoBaHMe NpeacTaBieHUN 0 NPUHLMNAX Nepeaadm CUrHaN0B BHYTPU KNETKM U OpPraHn3ma;

- NpuobpeTeHme yyawmmmca npeactaBieHmini 06 OCHOBHbIX 061aCTAX NPUMEHEHNA BUOXMMUYECKUX

3HaHUN.

B pe3synbTate 0CBOEHUA AUCUMMNIMHBI 06yYaloLWmMecs AOMXKHbI

3HaTb:

- NpeaMeT BUOXMMMIO U COBPEMEHHbIE KOHLLEMLMM 3TOW HayKK;

- CTPYKTYpPHbl€ 0CO6EHHOCTM OCHOBHbIX KNAacCoB BMOI0rMYECKM BaXKHbIX COEANHEHNIN (aMUHOKUCNOTbI,
6eNKM, MOHOHYKNEOTUbI, HYK/IEMHOBbIE KACAOTbI, YIAeBOAbl U IMNNAbl);

- GYHKLMMN OCHOBHbIX BMON0rMYECKUX MONEKY;

- OCHOBbI PepMeHTaTMBHOTO KaTannsa, Nnpenmylilectsa pepmMeHTaTUBHOro KaTaansa no CPaBHEHMUIO C
XMMUYECKNM;

- CTPYKTYPY OCHOBHbIX KOGEPMEHTOB N UX PYHKLMMK;

- OCHOBHble cnocobbl 3anacaHnA sHeprum B BUONOrMYECKUX CUCTEMAX;

- OCHOBHbIE MYTN SHEPreTUYecKoro obmeHa: rMMKoAN3, OKUCANTENbHOE AeKapboKcuanposaHue
nupysata, 6eTa-oKMCAEHME KUPHBIX KUCAOT, CybCTpaTHOE M OKMCAUTeNbHOE GochOopUAnpoBaHHE;

- OCHOBHble NyTK aHaboAn3Ma: CUHTE3 IMNUAO0B, YINEBOA0B, 6EKOB U HYK/ENHOBbIX KUC/OT;

- CBA3b MEKAY SHEepreTMyecknm obmeHom 1 aHaboansmom;

- OCHOBHbIE NMPUHLMMbI PeryisumMmM metabonnsma;

- OCHOBHblE MYTU NepeaayYn CMrHana B KNeTke, B3aMMOCBA3b MeXKAay CUTHaIbHbIMM KacKadamMu.

YmeTb:



- YCTaHaB/INBATb CBA3b MEXAY CTPYKTYPOMN BUONOrMUYECKUX COEANHEHUN, NX GUSUYECKUMU U
XMMUNYECKMMUM CBOMCTBAMMU, a TaKKe GYHKLUMAMMU;

- NCMOJ1b30BaTb OCHOBHbIE MPUHLMMbI, 06ycnasamBatowme sPpbeKTUBHOCTb PYHKLMOHNUPOBAHMA
6MOCTPYKTYP O18 CO34aHMNA HOBbIX TEXHOIOMUI;

- N0Nb30BaATbCA NOAXOAAaMKN U METOAAMU BUOXMMUN ANA UcceaoBaHUs BMONOMMYECKUX 0O BEKTOB.
Bnagpetb:

- NoAxo4aMm, UCMONb3YEMbIMU B BUOXMMUYECKUX UCCIeA0BaAHNAX;

- HaBblKaMW NAAHNUPOBAHUA U BEAEHMA CAMOCTOATE/IbHOM paboTbl B Hay4HOU BubamnoTeke,
Nnabopatopun U UHTEPHETE;

- METOANYECKMMM NOAX0AaMM, MPUMEHAEMbIMWN A1A UCCIeA0BaHNA OCHOBHbIX K1aCCOB BMON0rMYEeCcKnX

COEAMHEHMI\;I, perynaunun meTaboinyecknx I'IyTEﬁ n (byHKLI,VIOHMpOBaHVI‘r'l CUTHaNbHbIX KaCKagoB.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BeeaeHue, cBA3b BUOXMMUK C APYTUMU BUONOTNHECKUMM HaYKaMMU.
e B3anmocsA3b KaTabonmsma M aHabomM3ma

o [IMHamunueckas BUOXMMUA, OCHOBHbIE MPUHLMMbI MeTabonnsma.

e [puHuMNbI perynaumm metaboanyeckmx NnpoL,eccos.

o  CTpyKTypHasa buoxmumms.

OcHoBHasa nuTepaTypa:

1. OcHoBbl broxumunn JleHnHgxepa [Tekct] : B 3 T. = Leninger Principles of Biochemistry : [ yue6.
nocobue ana sysos] / A. HenbcoH, M. Kokc ; nep. c aura. T. M. Moconosoii [n ap.] ; noa pea. A. A.
BorpaHosa, C. H. KoueTkoBa .— M. : BUHOM. N1a6. 3HaHuit, 2012 .— (Slyywmnii 3apybekHbIin
y4ebHuK) .— T.1 : OcHoBbl 6Buoxnmmmn. CTpoeHne n Katanms. - 2012. - 694 c.

2. buonorunyeckas xumua [Tekct] : yuebHuk ana sysos / [. . KHoppe, C. 4. Mbi3nHa .— 2-e u3ga,,
nepepab. n gon. — M. : Bbicwan wkona, 1998 .— 479 c.

3. buoxmumma yenoseka [Tekct] : 8 2 7. T.1 = Harper's Biochemistry : [ yuebHuK gnsa sysos] / P. Mappwu
[v ap.] ; nep. c aHrAa. B. B. Bopucosa, E. B. aliHndyeHko noa pea. /1. M. TmHogmaHa .— M. : Mup,
1993 .— 384 c.

4. Buoxumus yenoseka [TekcT] : 8 2 T. T.2 = Harper's Biochemistry : yue6Huk ans sysos / P. Mappu
[v ap.]; nep. c aHrn. M. 1. T'posgosoii [u ap.] nog pea. /1. M. TmHogmaHa .— M. : Mup, 1993 .— 415

C.



5. Buoxmumma [TeKcT] : yuebHUK ana cTyaeHToB me. By3os / nog pea. E. C. CesepuHa .— 5-e nsg,,
ucnp. n gon. — M. : I90TAP - Megua, 2013, 2015 .— 768 c.

6. 2nmoT B., dnmoT [. Buoxumus n monekynapHas 6uonorus, — M.: Usgatenbcteo BuomeauumHckom
xummun PAMH, 1999.

8. Nelson D., Cox M.M. Leninger Principles of Biochemistry. — N.-Y.: W.H. Freeman and company,
2005.

9. HenbcoH A., Kokc M. Buoxumusa. — M.: buHom, 2012.

BeeaeHue B 6a3bl aHHbIX

Llenb gucunnanHeol:
® M3yYyeHME N NPaKTUYECKOE OCBOEHUE MEeTOA0B co34aHna 6a3 gaHHbIX (BA) 1 06WmMx NPUHLMNOB KX
GYHKUMOHNPOBAHUA, TEOPETUYECKUX U MPUK/IAAHbBIX BOMPOCOB NPUMEHEHUS COBPEMEHHbIX CUCTEM

ynpasneHua 6asamu gaHHbix (CYB/) 1 aBTOMaTM3NpPOBaHHbIX MHPOPMaLMOHHBIX cuctem (AUC).

3a/aun AUCLUNINHBI:

® 13yYeHWe OCHOBHbIX MOJe el AaHHbIX U A3bIKOBbIX CPeACcTs paboTbl C penALMOHHbIMUM Basamm
LAHHbIX;

® 13y4YeHWe NPUHLMMNOB OpraHn3aumm cuctem 6as AaHHbIX;

* n3yyeHue BoamoxkHocten CYB/, Oracle;

® OCBOEHME METO40/10TUN NPOEKTUPOBaAHUA 6as3 AaHHbIX.

B pe3synbTaTe 0CBOEHMA AUCUUNANHDI o6yqarouj,mecs| AONTXKHbI
3HaTb:

- MPUHLUMUNbI OPraHn3aunn N apxmTexkTypbl CUCTEM 6a3 AaHHbIX;
- MOo4enn OaHHbIX;

- NocnenoBaTe/ibHOCTb U 3TaNbl NPOEKTUPOBAHUA 6a3 AaHHbIX;

- COBpeMeHHble METOANKN CUHTE3A U ONTUMU3ALUNN CTPYKTYP 6a3 AaHHDbIX;



- OCHOBHbIEe KOHCTPYKLMM A3blka 06paboTKu AaHHbIX ( SQL);

- METOAMKM ONTMMM3ALUKN NPOLLECCOB 06PabOTKM 3aNpOCoB;

- COBpPEeMEeHHble MeToAbl 06ecrneyeHNn LeNOCTHOCTU AAHHbIX;

- MmeToAbl GM3nYeckon opraHmMsaunmn 6as AaHHbIX;

- CTaHZAPTbI, METOAMYECKME M HOPMATUBHbIE MaTepuabl, onpeaenatolme NpoeKTupoBaHme,
CO3/aHue 1 ConpoBoOXKaeHWe 6a3 AaHHbIX;

- COBpPeMEeHHble MeToAbl U CPeACTBa CO34aHUA aBTOMATU3UPOBAHHbIX MHOOPMALMOHHbIX CUCTEM,
OCHOBaHHbIX Ha 6a3ax AaHHbIX;

- 0 MHOro06pa3nmn COBPEMEHHbIX CUCTEM yrpaB/ieHNs 6a3zammn AaHHbIX, UX 061aCTAX NPUMEHEHUA U
ocobeHHoCTAX;

- 0 TEHAEHUMAX U NEPCNEKTUBAX PA3BUTUA COBPEMEHHbIX CUCTEM YNpaBaeHMA 6azamm AaHHbIX;

- 06 OCHOBHbIX HEpELIEHHbIX HA CErOAHALHUI AeHb NPo6aeMax, BO3HUKAIOLLMX NP CO34aHUN U
NCcnosb3oBaHMK 6a3 AaHHbIX.

YmeTb:

- MPUMEHATb COBPEMEHHYI0 METOL0/I0TUIO AN UCCIeA0BaHUA U CMHTE3a MHPOPMALMOHHBIX Moaenel
npeameTHbix obnacreit AUC;

- NPUMEHATb COBPEMEHHYIO METOA0/10TMIO HA CTaAUMN TEXHUYECKOTO NPOEKTUPOBAHNA —
obcnenoBaHue, BbIGOp M cUCTEMHOE 0HOCHOBAHME MPOEKTHbIX PELIEHMIA NO CTPYKType
MHGOPMALUMOHHBIX Moaenei n 6asam faHHbIX;

- NPOEKTMPOBaTb 6a3bl AaHHbIX (OT 3Tana aHaAM3 NpeamMeTHoM o61acTn MHGOPMALMOHHOM CUCTEMBI
00 peanusaumm pusmnyecko mogenm 6asbl JaHHbIX);

- MPUMEHATb METObl MPOEKTUPOBaHUA 6a3 AaHHbIX U COCTaB/IEHUA MPOrpamMmm B3aMMOIENCTBUA C
6a30M AaHHbIX;

- peann3oBbIBaTb U AOKYMEHTMPOBATL aBTOMATU3NPOBAHHYO MHGOPMALMOHHYIO CUCTEMY,
OCHOBAHHYO Ha 6a3e AaHHbIX.

Bnagpetb:

- HaBblkamu paboTbl C peNALUMOHHbIMKU Ba3amu AaHHbIX Ha A3bike SQL;

- ONbITOM PaboTbl MO NPOEKTUPOBAHMIO Ba3bl AaHHbIX: NPOBEAEHMA aHAIN3a NpegMeTHOW 061acTy
MHPOPMALNOHHOMN CUCTEMbI, COCTABAEHUA MHDONOTMYECKOM MOLENN U AaTAaNOTUYECKOWM
(KoHUEenTyanbHOM) cxembl Hasbl AaHHbIX, ONpeseneHnUsa orpaHNYEHUIM LLeSIOCTHOCTU M MPaB AOCTyna K
OaHHbIM, UCMONb30BAHNA CPEACTB 3aLUMUTbI AAHHbIX;

- MeTo0/10rMen NnpumeHeHusa metoa "cywHoctb cBasb" ( ER-method, method "entity-relation") ans



NPoOeKTUpPoBaHUA 6a3 AaHHbIX.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BBegeHMe B A3blK 633 gaHHbIx SQL.

e BBeaeHue. Moaenun aaHHbIX

e MexaHu3mbl OCTyNa K AaHHbIM. ONTUMM3ALMA 3anpocos
e CucTtembl ynpasneHuns 6asamm gaHHbix (CYBA).

e  dusnyeckasa opraHM3auma AaHHbIX

e (ObecneyeHune 3alNUTbI AaHHbIX B BA.

e (0630p coBpemeHHbIx CYB/[ 1 nepcnekTuBbl pas3sutma 6,
e  OpraHu3aumsa NPUIOKEHUIM HAa OCHOBE 6a3 AaHHbIX

e PacnpegeneHHble 6a3bl AaHHbIX (PBA).

® JnemMeHTbl NPOEKTUPOBAHUS 6a3 AaHHbIX

OcHoBHas nuTepaTypa:

1. BBegeHue B SQL [TekcT] = Understanding SQL / M. T'pabep ; nep. c aHra. B. A. Actpebosa .— M. :
Nopwu, 1996 .— 375 c.

2. Kapnosa W.M. ba3bl AaHHbIX. Kypc nekumn n matepmanbl a0 NpakTUYECKUX 3aHATUN. — YuebHoe
nocobue. — Nsgatenbcteo "Mutep", 2013. — 240 c.

3. KoHHonnun T., berr K. ba3sbl AaHHbIX: NPOEKTUPOBAHME, peanmsauma, ConpoBoxKaeHme. Teopua m
NpaKTKKa, 3-e u3a,. : MNep. c aHrA. : Yu. noc. — M.: U3a. gom "Bunbamc"”, 2003. — 1440 c.

4. Hanga A., ®eitepwreitH C. Oracle PL/SQL ana agMmnHuctpaTopos 6a3 gaHHbIX. — Cumson-Tatoc,
2008. - 496 c.

5. TOCT 20886-85. OpraHu13aums AaHHbIX B cucTemax 06paboTKu faHHbIX. TEPMUHbBI M onpeaeneHus.
6. FOCT 34.320-96. UHdopmaUUMOHHbIe TexHoOrMKN. CucTema CTaHAAPTOB No 6a3am AaHHbIX.
KoHuenunu u TepMUHONOMMA ANA KOHLENTYaNbHOM CXeMbl U MHbOPMALMOHHOM 6a3bl. —

MeKrocyaapcTBeHHbIN cTaHaapT. [AaTta sBeaeHuna 01.07.2001.



BseaeHue B 6M00pl’aHM‘-IECKYIO XUMUIo

LUenb AMCUMNANHDI:
dopmupoBaHme 6a30BbIX 3HAHUI OCHOBHbIX MOHATUIA U 3aKOHOB XMMMM, CBOMCTB BaXKHEMNLLMUX

BelLecTs, NTOHMMaHUE CYTU XUMUNYECKUX I'IpeBpaLU,eHVIl‘/'I, crnocobHocTH NPUMEHATb 3HAaHUA Ha NPaKTUKe.

3a4auv ANCUMNANHDI:

® OCBOEHMe cTyaeHTamun 6a30BbIX 3HaHWUI B 06/1aCTU BUONOTMYECKON XUMUK;

* NnpuobpeTeHme TeOPETUYECKMX 3HAHWUI B 061aCTN N3yYeHUA Hanbonee BaxKHbIX NPOLLECCOB
61oorMyeckoro obmeHa BELLECTB B X KMBOW KETKE, KOOPAUHALMUMK U PErYAALMM 3TOro 06MeHa,
CONpPAXKEHUA MEeTaboIMYECKMX LMKNOB;

® OKasaHMe KOHCYNbTauuii U NOMOoLWM CTyAeHTaM B 061aCTU TeX pa3aenoB MOJIEKYASPHOM buonorum m
XUMWU KMBOTO, KOTOPbIE HEOOXOAMMbI AN BbINOIHEHUA COOCTBEHHON TEOPETUYECKOM U
NpaKTMYecKon paboTbl CTYAEHTOB;

e bopMMnpOBaAHUNE Y CTYAEHTOB HAaBbIKOB CAMOCTOATE/IbHOM PaboTbl CO crneuuanbHON Hay4yHOM

ntepaTypoit bronormyeckon HanpasJeHHOCTH.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatowmecs AONKHbI

3HaTb:

— OCHOBHble 3aKOHOMEPHOCTU XMMNYECKNX NPOLLECCOB;

— CBOICTBA XMMMYECKUX 3/IEMEHTOB U UX COEANHEHUI;

— NpaBuaa TeEXHUKM 6e30nacHOCTM Npu paboTe ¢ XMMUYECKMMU peakTUBAMMU

YmeTb:

— MCMNONb30BaTb NEPUOANYECKYIO CUCTEMY 3/IEMEHTOB A1 ONUCAHMA XUMUYECKUX U
PUIUKO-XMMUNYECKUX CBOMCTB 3/IEMEHTOB N UX COEAUHEHWNI;

— MCNO/1b30BaTh NO/lyYeHHble 3HAHWUS NPU BbINOJAHEHUWN 1abOPATOPHbIX PaboT, peleHnn 3a4a4 1
06CyKAEHUN TEOPETUYECKMX BOMPOCOB;

— aHaNIM3MpPOBaTb NOJIyYeHHble B Xoae NabopaTopHoi paboTbl AaHHbIE U AeNaTb NPaBU/IbHbIE BbIBOAbI;
— BbIBMpPaTh M NPUMEHATb Noaxoasniiee obopyLoBaHNE, MHCTPYMEHTbI U MeToAbl UCCNen0BaHMIA ANA
pelLeHns NOCTaBAEHHbIX 9KCNEPMMEHTAIbHbIX 3343y,

— KpUtn4yeckn oueHnBaTb NPUMEHUMOCTb PEKOMEHA0BAHHbLIX METOAUK N METO40B



Bnagetb:

- HaBblKaMW OCBOEHMSA 6onbLOro ob6bema MHpopmaLmu;

- HaBblKaMW caMoCTOATEIbHOM paboTbl B nabopaTtopun n UHTepHeTe;

- KyNbTYypPOM NOCTAHOBKM M MOAENNPOBaHUA BMONOrMYecKnX 3a4avy;

- HaBblKaMW rPamMoOTHON 06pPabOTKM Pe3y/IbTaToB OMNbITa U CONOCTaBAEHUA C TEOPETUYECKUMM
OaHHbIMK;

- FlpaKTVIKOﬁ nccnengoBaHMA U pelleHnA TEOPETUYECKUX U NPUKNAAHDbIX 3a4a4.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BBeaeHue B 6MOOPraHNUYECKYIO XMMUIO

e  YPOBHM ONUCaHUA CTPOEHMA BUOOPraHNYECKUX COEANHEHWN

e  XMMMYecKan cBfA3b M B3aUMHOE BAUSIHUE aTOMOB B OPraHUYeCKUX COeAUHEHUAX
e [lpOCTpaHCTBEHHOE CTPOEHME U N3OMETPUSA

e  KWNCNOTHO-OCHOBHbIE CBOMCTBA OPraHNYECKUX COeaANHEHMUI

e  CTpYKTYpHble KOMMNOHEGHTbLI BronoMmepos

e  YPOBHW NPOCTPAHCTBEHHOM OpraHM3aLnn 6MONOINMEPOB

e MeToabl nccnenoBaHmMa GUOOPraHNYECKUX COEANHEHN

OcHoBHasA nuTepaTypa:

1. Obuian u HeopraHuyeckasa xumus [TekcT] : yuebHUK ansa By3os / H. C. AxmeToB .— 7-e usg,,
cTepeoTtun. — M. : Bbicwas wkona, 2009 .— 743 c.

2. BUOXMMMYECKME OCHOBbI XU3HeAeATeNbHOCTH YesioBeKa [TekKcT] : yueb. nocobue ana sysos / [HO. b.
dunmnnosuu u gp.] .— M. : BNIAAOC, 2005 .— 407 c.

3. buoxummsa [TekcT] : yuebHMK ana cTyaeHTos mea. By3os / nog pea. E. C. CesepuHa .— 5-e usg,,
ucnp. n gon. — M. : TIS0TAP - Meaua, 2013, 2015 .— 768 c.

4. HarnsgHan 6uoxumuns. Konbmat ., Pém K.-I'. M.: Mup, 2000. - 469 c.

BeegeHue B MHPOPMATUKY

Lenb AMcuMnAnHbI:

nonyyeHue 6a30BbIX 3HaHUI U HaBbIKOB, HeO6X0,CI,VIMbIX ana peannsaunm aaropnutmos,



Mcnonb3yrowmxca npn o6pa60TKe AaHHbIX N HAYYHbIX BbIYUCNEHUAX HaA A3bIKE MPOrpamMmmMpoBaHnA

Cn.

33434 ANCUNNINHDIL;

- U3y4eHue A3blka NporpammmnpoBaHna Cu, Nosly4eHMe HaBbIKOB MPOrpPaMmMMPOBAHMA Ha A3blke Cu;

- NepBOHa4Ya/IbHOE 3HAKOMCTBO C AZITOPUTMAMMN COPTUPOBKM, MOUCKA, CHKATMA U KOANPOBAHMA
MHPOpPMaUUM, NOCTPOEHMA AUHAMUYECKNX CTPYKTYP OAHHDIX;

- U3y4yeHue No/Ib30BaTeIbCKOM cpeabl onepaunoHHon cuctembl UNIX, MHCTPYMEHTa IbHbIX CpeacTs
co3aaHua n otnagkm nporpamm B UNIX, nonyyeHre HaBbIKOB MCMO/Ib30BaHMA ONepaLMoOHHOM
cuctembl UNIX;

- MPUMEHEHMeEe HaBbIKOB NPOrpammmupoBaHma Ha a3bike Cu 1 paboTbl B onepaunoHHol cucteme UNIX

ANA CO34aHMA NPOrpamm, peasim3yroLmx OCHOBHbIE aaropuMTMbl 06paboTKM AaHHbIX.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs SONXKHbI

3HaTb:

OCHOBbI OZHOTO WU/ HECKOJIbKUX aITOPUTMUYECKUX A3bIKOB NPOrPamMmMMUPOBaHUA, NPUEMbI Pa3paboTku
W OTNafKM NPOrPaMm; OCHOBbI APXUTEKTYPbl 3/IEKTPOHHO-BbIYMCANTENBHON MaLwKHbI (3BM), cnocobbl
npeacrasneHuns nHdopmauymm 8 3BM.

YmeTb:

pa3pabaTbiBaTb NO/IHbIE 3aKOHYEHHbIE NPOrPaMMbl HA O4HOM M3 A3bIKOB NPOrPAaMMUPOBAHUA
BbICOKOIO YPOBHSA; UCMO/1b30BaTb COBPEMEHHbIE CPEACTBA HAMMCAHUA M OT/IALKM NPOrpamm.

Bnagpetb:

OZHWUM U/ HECKONBKMMW COBPEMEHHbBIMM A3bIKaMW MPOTrPaMMMUPOBAHUA U METOLAMM CO34aHMUA

nporpamm c Ucnosib3oBaHMemM CTOPOHHUX 6mbnmortek.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e [lonb3oBaTenbCKana cpeda onepaumnoHHom cuctembl UNIX. UHCTpyMeHTanbHble cpeacTBa
cO34aHuA 1 otnaakm nporpamm B UNIX
e fI3bIK NporpamMmmunpoBaHna Cu 1 OCHOBHble aAropPUTMbI



OcHoBHas nuTepaTypa:

1. AA3bIk nporpammumposanus C [Tekcr] : [yueb. nocobue ans sy3sos] / b. KepHuraH, [. Putum ; nep. c
aHrn. u pega. B. /1. bBpogosoro .— 2-e u3a., nepepab. u gon. — M. : Bunbamc, 2006,2007, 2009, 2010,
2012,2013,2015 .— 304 c.

2. A3blk nporpammunpoBanma C [TekcT] : Jlekumm n ynpaskHeHus : [yueb. nocobue ana sysos] / C.
Mpata ; [nep. c aHra. KO. U. KopHueHKo n ap. ; nog pea. H0. H. AptemeHKko] .— 5-e usg. — M. :

Bunbsamc, 2006 .— 960 c.

BBeaeHue B MaTeMaTUYECKUIA aHaNuU3

Liens ancumnanHbl:

- 06by4eHne 0CHOBaM MaTeMaTMYECKOro aHan3a ana GopMMpoBaHMUSA Y CTYAEHTOB NpeacTaB/leHus o
MmaTemaTmKe, Kak 0cob0M MeToze NO3HaHMA NPUPOAbl, 0OCO3HaHMNA 06LHOCTU MaTEMATUYECKUX
MOHATUIA N MoAenei, NPMOBPETEHNA HABbIKOB IOMMHYECKOro MbILLIEHUA U ONEPUPOBaHNA
abCTPaKTHbIMM MaTeMaTUYECKUMMN OBbEKTaMMK;

- BOCMUTAHME BbICOKON MaTeMaTUYeCKOl KynbTypbl.

3agauv gUCUMNANHDI:

- BOBUTLCA YETKOTrOo, ACHOTO MOHMMAHMA OCHOBHbIX 0ObEKTOB UCC/IeA0BaHUS U MOHATUI aHaNU3a;
- NPOAEMOHCTPUPOBATb BO3MOXKHOCTU METOA0B aHan3a A1 peLleHns 3a4a4 GyHAamMeHTa bHOM U
NPUKNAAHOM MaTeMaTUKMK;

- NPUBUTb TOYHOCTb M 0BCTOATENILHOCTb aPryMeHTaL N B MaTeMaTUYECKUX PACCYKAEHUAX;

- cdopMMpPOBaTb BbICOKUI YPOBEHb MaTeMATUUYECKOM KyNbTYpbl, AOCTaTOYHbIN A4/18 MOHUMaHUA U
YCBOEHMA NOCNeAYOWMX KYPCOB NO HEMPEPbIBHOW M AUCKPETHOW MaTEMATUKE;

- CNocobCcTBOBATbL: NOArOTOBKE K BeAEHUIO UCCAeA0BaTeNbCKON AeATeIbHOCTU (B YaCTHOCTH, ANA
HanucaHMA KypCcoBOW U BbIMYCKHOM KBanndUKaLMOHHOM paboT) B 061aCTAX, UCMO/b3YIOLNX
MaTemMaTUYeCcKMe MeToAbl; CO34aHUI0 M UCMO/Ib30BAHMIO MaTEMATUYECKMX MOZe el NPOLLeCcCcoB U
06beKkToB; pa3paboTke 3pHeKTUBHbIX MaTEMATUUECKUX METOA0B PELEHNA 3a4a4 eCTeCTBO3HaHKA,

TEXHUKU, SKOHOMUKUN U YNpPaBIEHNA;



- pa3BMBaTb YMEHWE CAaMOCTOATE/IbHOM PaboTbl € y4ebHbIMKM NOCOOMAMM U APYro HAYYHOM U

MaTeEMaTMUYECKON IUTepPaTypoON.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatoWwMecs SONXKHbI

3HaTb:

- OCHOBHble CBOWMCTBA NpeAe/ioB NOC/eA0BaTENbHOCTU U GYHKLMIA AeNCTBUTENBHOIO

nepemeHHoro, nponssogHomn, anddepeHumana, HeonpeaeneHHOro MHTerpana;

- cBOMCTBa QYHKLMIM, HA OTPE3KE;

- OCHOBHble "3ameyvaTenbHble npegensl”, TabandHble GopmMynbl ANA NPOU3BOLHBIX U HEOMpPEAEeNeHHbIX
WHTerpanos, dopmynbl anddepeHLMPOBaHNA, OCHOBHbIE PA3/IOKEHUA 3EMEHTAPHbIX GYHKLMI NO
dopmyne Telrnopa;

- OCHOBHble popmynbl auddepeHUManbHON reoMeTpun.

YmeTb:

- 3aMKNCbIBATb BbICKA3bIBAaHMA MPU NOMOLLU NOFMYECKUX CUMBOJIOB;

- BbIMMCNATL Npeaesbl Noc/e0BaTeIbHOCTEN U AENCTBUTENIbHOIO NEePEMEHHOTO;

- BbIYUCNATb MPOM3BOLHbIE 3/1EMEHTAPHbIX GYHKLMIA, PacKNaLblBaTb 31eMeHTapHble GYHKUUKN Mo
dopmyne Telnnopa;

- NpUMeHATb dopmyny Tennopa K HAXOXKAEHWUIO FNABHOMN CTENEHHOM YacTu NPU BbIYUCIEHUUN NpeaenoB
yHKUWIA;

- npuMeHATb dopmyny Teinopa v npasuno JSlonutans;

- CTPOUTb FpadMKn GYHKLMI C NPUMEHEHMEM MEPBON M BTOPOI NPOM3BOAHbIX; UCCNen0BaTb
dYHKLMN Ha IOKaNbHbIM SKCTPEMYM, @ TaKXKe HaXoaUTb X Hanbonbllee N HaMMeHbLLEee 3Ha4YeHMA Ha
NPOMEKYTKAX; BbIMMCAATb KPUBMU3HbI MNOCKUX U NPOCTPAHCTBEHHbIX KPUBBIX.

Bnagetb:

- NPeAMETHbIM A3bIKOM K/1TaCCUYECKOTo MaTeMaTUYeCcKoro aHannsa;

- NPUMEHAEMbIM MPU NOCTPOEHUU TEOPUM NPELAENOB anNmnapaTom Teopumn

npeaenos, anpdpepeHUManbHOro M MHTErpasbHOro NCYNCIEHUA AR PELLUEHUS Pa3INYHbIX 33434,

BO3HWKaOWWX B ¢M3I/IKE, TEXHUKE, SKOHOMUKE U PYInX NPUKNagHbIX AUCULUNNNHAX.

K cogeprKaHunIo gMcUMnAnHBbI OTHOCATCA OCHOBHbIE pa3e bl Kypca:



o [uddepeHunpyemocTtb GyHKLUK

e UHTerpmpyemocTb GpyHKUUM

e MHoxectBa. OTHOWeHKMA. Onepaumu.

e HenpepbiBHblE PYHKUMMU

o [punoxeHnsa GpyHKUMM AeACTBUTENBHOIO NEPEMEHHOTO
o [punoxeHnsa GyHKUMM AeACTBUTENBHOIO NEPEMEHHOTO
e Yuycnosble NocnenoBaTe/IbHOCTH

OcHOBHas nuTepaTtypa:
1. C60pHMK 33034 M yNpaskHeHU No maTemaTudeckomy aHanusy [Tekct] : yueb. nocobue ansa sysos /
b. M. Aemupaosuy .— M. : Actpenb, 2004, 2005, 2007 .— 558, [2] c. : nn. - 8 000 ak3. - ISBN

5-271-03601-4( B nep.).

BBegeHue B HAHOPU3UKY

Llenb gucunnanHel:
- rNyboKoe U3yyeHne OCHOBHbIX NOHATUI U ABAEHUI B GU3NKE HAHOCTPYKTYP, Hanbonee BaXKHbIX KaK

c KOHLI,EI'ITVE]/'IbHOVI, TakKunc I'IpMI-(J'Ia,EI,HOﬁ TOYEK 3peHunA.

3a4aun ANCUMNANHDI:
- 3HAaKOMCTBO C NocneAHUMMN Hanbosiee MHTEPECHbIMU U NEPCNEKTUBHBIMWU AOCTUHKEHUAMMU B
HaHOOU3UNKE; B HACTOsALLEE BPEMS 3TO, HANPUMEP, - OTKPbITUE M CBOMCTBA rpadeHa U COBCEM HeaaBHee

OTKPbITUE N N3yHeHUEe 3ameldaTe/IbHbIX CBOWCTB TOMOJIOFMYECKUX M301ATOPOB.

B pesynbTaTe 0CBOEHMUA AUCLMMNIMHBI 0ByYatowmecs J0MXKHbI

3HaTb:

- dyHAAMEHTaIbHbIE MOHATUA, 3aKOHbI, COBPEMEHHOW GU3MKMU HAHOCTPYKTYP, GU3UKM
HU3KOPa3MepPHbIX 3/IEKTPOHHbIX CUCTEM;

- NOPAAKWN YNCIEHHbIX BEJIMYUNH, XapaKTepHble A1A Pa3/INYHbIX Pa3genioB GU3MKM HAHOCTPYKTYP;

- COBpPeMEHHble Npobaembl GU3NMKM HAHOCTPYKTYP, XMMUU, MATEMATUKW;



- OCHOBHbIE IBNEHUA B GU3MKE HAHOCTPYKTYP, SKCNEePUMEHTaIbHbIE METPO/IOrMYeckne MeTobl,
pa3paboTaHHble Ha ux base;

- 3KCNEepPUMEHTaNbHble OCHOBbI GU3MKN HAHOCTPYKTYP U €e NPUMEHEHUS.

YmeTb:

- abcTparnpoBaTbhbCa OT HECYLWECTBEHHOTO NPU MOAENMPOBaHMUN peanbHbIX PUIMYECKUX CUTYyaLMIA;
- M0/1b30BaTbCA CBOMMU 3HAHUAMU ONA pelleHnA d)yH,Cl,aMGHTaﬂbeIX N NPUKNaaHbIX 3a4a4 U
TEXHO/IOMMYECKMX 3a4ay;

- AeNaTb NpaBU/ibHble BbIBOAbl N3 CONOCTAaB/IEHUA PE3YNbTATOB TEOPUN U SKCNEPUMEHTQ,

- MPON3BOAUTb YNC/NEHHbIE OLUEHKWN MO NOPAAKY BETINYUHDI,;

- AeNnaTb KayeCTBEHHbIE BbIBOAbI NPU NEPEXOAE K NPEAENbHbIM YCIOBUAM B M3y4aeMbIX Npobnemax;
- BUAETb B TEOPETUYECKUX 3a4a4ax GU3MYECKOE COAEePIKaHME;

- 0CBaMBaTb HOBbIE NpeaMeTHble 061acTW, TeOpeTUYECKME MOAXOAbl U aHAIN3 SKCNEPUMEHTOB;

- MONYYaTb TEOPETUYECKME OLLEHKM BEMUYMNH U NPABUJIbHO OLEHUTb CTEMEHb UX LOCTOBEPHOCTMH;

- paboTaTb C UCNO/Ib30BAaHMEM COBPEMEHHOIO TEOPETMYECKOrO annaparta, NPUMEHAEMOro B TEOPUN
TBEPAOro Tena U Teopumu TBEPAOTENbHbIX HAHOCTPYKTYP;

- 3¢ HEKTMBHO MCMO1b30BaTb MHPOPMALMOHHbIE TEXHOIOTUN U KOMIMbIOTEPHYIO TEXHUKY A5
OOCTUKEHMA HEOBXOANMBIX TEOPETUUYECKUX PE3yNbTaToB.

Bnagetb:

- HaBblkaMK 0CBOeHUsA Hosblworo o6vema MHbopmaLmuy;

- HaBblKaMW CaMOCTOSATENbHOM PaboTbl C IMTepaTypon U B UHTepHeTe;

- KyNbTYypOW NOCTAaHOBKM M MOAENNPOBaHUA GU3NYECKUX 3a4aY;

- HaBblKaMW rPaMOTHOIO CONOCTaBNEHUSA TEOPETUYECKUX OLEHOK C AaHHbIMU SKCMEPUMEHTA;

- MPAKTUKOM NOCTAaHOBKU U peLleHnn 3a4aY;

- HaBblKaMW TEOPETUYECKOrO aHaNM3a peasibHbIX 3334 TEOPUM TBEPAOTEIbHbIX HAHOCTPYKTYD;

- 3BPUCTUKON Npu paboTe ¢ GyHAAMEHTAbHbIMU 3a4a4aMn GU3NKM TBEPAOTENbHbIX HAHOCTPYKTYP.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

®  VCTOYHMKM CAy4altHOro NoAA B KpUcTanie.

e TeHAEHUMM N OCHOBHbIE OTKPbITUA B COBPEMEHHON HAHOTEXHONOTUN.
o  ®dusmyeckune peannsaumm HU3KOPa3MeEPHbIX INEKTPOHHbIX CUCTEM.

e LllenoumcneHHbIn KBaHTOBbIN 3ddeKT Xonna.



OcHoBHas nuTepaTypa:

1. KsaHTOBbIV 3ddeKT Xonna. / Moga pea. P. MpeHska, C. NTnpsuHa. — M.: Mup, 1989.

2. Inowmuy N.M., Fpepeckyn C.A., MacTyp /1.A. BBeaeHne B TEOPUIO HEYNOPAAOYEHHbIX CUCTEM. —
M: Hayka, 1982.

3. boHy-bpyesuny B.J1., 3BaruH W.M., KaiiHep P., MupoHos A.T., SHaepnaliH P., 3ccep 6.M.
DNEeKTPOHHaA TeopmnA HeynopALoYeHHbIX NoNynpoBogHUKoBs. — M: Hayka, 1981.

4. Paiic T., XeHcen k., dununc T., Tomac I'. DNEKTPOHHO- AblPOYHan KUOKOCTb B

nonynposoaHukax. — M: Mup, 1980.

BBeaeHue B OpraHMYeCcKylo XMmuio

LUenb AMcumMnanHbl:

Kypc opraHnyeckoin xumnm npegHasHayveH 4aa popMmnpoBaHusA y CTyAEeHTOB, 06yyatowmxcs no
HanpasneHuto «puKNagHble MaTeMaTuKa U GU3MKa» NpeacTaBAeHUs 06 OCHOBHbIX MOHATUAX U
3aKOHaX XMMWK, XMMUYECKUX peaKLMAX U CBOMCTBAX OpraHMYecKmx BewecTs. Kypc npeacrasnser
o601 0CHOBbI XMMWYECKOW FPaMOTHOCTM, NMOKa3bIBAaET MECTO XMMWUWN B COBPEMEHHOM eCTECTBO3HAHUN,
0COBEHHOCTU XMMMYECKOTO NOAX0AA K M3YYEHMIO OKPYKatoLWero mmpa, 4aeT NpeacTaB/ieHme o
METOLO0/IOMMN U NOAXOAAX XMMUU K U3YYEHMIO XMMMUYECKUX CBOMCTB BELLECTBA, AAET NOHATb, YTO
XMmua, Byayum TeCHO CBA3aHHOM C PU3NKOM M BUONOrMelt, ABNAETCA CAMOCTOATE/IbHOM HayKOA.
OcobeHHOCTb AL@aHHOIO Kypca COCTOUT B TOM, YTO OH NPENoLaeTcsi BO BTOPOM CEMECTpe U
OCHOBbIBAETCA TO/IbKO HA TeX 3HAHMAX, KOTOPbIE YYaLMeca NoAYyYMAM NPU NPOXOKAEHUN B NePBOM
cemecTpe Kypca obLiei U HeopraHMYecKoi Xxummmn. Kypc cocTouT ns nekumin, CEMMHapPOB U
nabopaTopHbIX paboT. ITO faeT BO3MOKHOCTb NOJIHOLLEHHOIO OCBOEHUS y4ebHOM Nporpammbl U
aKTMBHOIO UCNOJ/Ib30BAHMA NOJIyYEHHbIX 3HAHUIN A1 OCBOEHUA NpU AasibHenlem 0OyYeHUM TaKmx
ONCUMNAMH KaK XMMKUYecKas dpusmnka, bruoxmmma n buodusmka.

2) TeopeTnYeCcKoe 1 NPAKTUYECKOE OCBOEHMSA OCHOBHbIX Pa3AesioB OPraHNMYecKom XMMMUK C Y4ETOM
COBPEMEHHbIX TEHAEHLMIA PAa3BUTUA XMMUYECKOM HayKK, YTO Heobxoammo ana 6onee rnybokoro
NOHUMAHMUA BO3MOXKHOCTU XMMMUYECKOTO NOAX0AA K U3YHEHMIO OKPYHKAtOLLEro M1Pa, 06LLmX

3aKOHOMepHOCTeﬁ CTpOeHNA BelecTBa U ero I'IpeBan.I,EHMﬁ B npupoae.



3aaa4un ANCUMNANHDI:

- 3HAKOMCTBO C BHYTPEHHEWN IOFMKOM OpraHUYECKON XMMUKN KaK HayKu; GOpmMMpoBaHme
npeacTaBAeHU 0 MeXaHU3MaX OPraHUYECKUX peakumii;

- U3yYeHUe OCHOBHbIX K/1aCCOB OPraHMYECcKNX coeanHeHnn; popMmmnpoBaHmMe NpeacTaBAeHNn o CBA3K
peakLUMOHHOM CNOCOOHOCTU OPraHMYECKMX MOJIEKYN C UX CTPOEHUEM;

- U3y4YeHne 3aKOHOMEPHOCTEN B3aMMOAENCTBMA Pa3/IMUYHbIX OPraHMYECKMX BELLLECTB C 06beKTamu
OKpy:Katowen cpeabl, nx GU3noornyeckoro n GapmaKkoiorMyeckoro A4encTens, BUoaornyeckom ponu,
NPUMEHEHMA B MPAKTUYECKOW AeATEeNIbHOCTU YenoBeKa; GOpMUpPOBaHMeE NpeacTaBaeHnin 0b

9KO/I0Orn4yecKmnx npo6neN\ax, CBA3aHHbIX C UCMOJ/Ib30BaHNEM OpPraHN4YeCKnxX seLlecTB.

B pe3ynbTate 0CBOEHMA ANCLUNIMHBI 0ByYaloLLMecs AOMKHbI

3HaTb:

- OCHOBHbIE MOHATUA OPraHUYECKON XUMUK;

- OCHOBHblE CBOMCTBA BaXKHEMLLIUX K/1TaCCOB OPraHUYECKUX COEAMHEHNIN U UX NPUMEHEHWUE;

- OCHOBHble MeXaHM3Mbl OPraHUYECKUX PeaKLMiA;

- OCHOBHble METOAbl XMMUYECKOMN U CNEKTPANbHON NAEHTUDUKALMN OPraHUYECKUX BELLECTB;

- OCHOBHble Nprembl paboTbl B 1abopaTopumM OpraHNYecKor XMMNUH.

YmeTb:

- U306parKaTb CTPOEHME TUMUYHDIX NPeACTaBUTENEN KNACCOB OPraHNYECKUX COeANHEHMIA NO HAa3BaHUIO
M Ha3bIBaTb UX MO CTPYKTYPHbIM GOPMYIam Ha OCHOBE 3HaHWUA NPUHLMNOB HOMEHKNATYPbI U
nsomepuu;

- BbIAEATb B MOJIEKYNE PEAKLMOHHbIE LLEHTPbI, MPOrHO3MPOBaTbL NOBEAEHNE OPraHUYECKOrO
COeAMHEHMUA B KOHKPETHbIX YCI0BUAX, UCXOAA U3 €r0 CTPYKTYPbI M 3HAHUSA TUNUYHOW PeaKLMOHHOM
CNOCOBHOCTU GYHKLMOHANbHBIX FPYyNM;

- NPOBOANTL NPOCTOM XMMUYECKUIM IKCMEPUMEHT NO CUHTESY, BbIAENEHNIO, OYUCTKE U XMMUYECKOW
naeHTMOMKaLMKM BELLECTBa;

- opopMIATb OTYETbI TAbOPATOPHbLIX PaboT.

Bnapethb:

- METOZAaMM onpeseieHns BO3MOXKHOCTM NPOTEKAHUS XMMMYECKMX NPEBPALLEHNA OCHOBHbIX KNAaccoB

OopraHn4yecKkunx COEAMHEHMVI B Pa3/INYHbIX YCNIOBUAX;



- cnocobamu 6e3onacHoro obpatleHns ¢ roproYMMM U TOKCUYHbBIMM BELLeCTBaMM;
- nabopaTtopHbIM 060pYyA0BaAHUEM;

- MeTogaMm NPUroToBaeHNA pacTtsopos 3a,£l,aHHOl71 KOHLUEHTpPaLnn.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Ob6uwume npeacTaBNeHMA O CTPOEHUN U PEAKLUMOHHOM CNOCOBHOCTN OpraHNYeCcKnUX CoegMHEHWNA.

o  DU3MKO-XMMMYECKME METOAbl UCC/Ief0BaHUS CTPOEHMSA U PEaKLMOHHOM cnocobHoCTH
OpraHUYeCKUX CoeaUHEHWNIA.

e  OCHOBHbIE TUMbI YINEBOAOPOAHbIX CKENIETOB.

e  ®yHKUMOHANbHbIE NPOU3BOAHbIE C NPOCTON cBA3bto C- Hal.

e  ®dyHKUMOHA/bHbIE NPOU3BOAHbIE C NpOCcToM cBs3bio C-“3”: C-OH, C-O-C.

e  ®yHKUMOHAbHbIE NPOU3BOAHbIE C NPOCTON cBs3bio C-“3”: C-N. 2

e  dDyHKUMOHa/bHbIE NPOM3BOAHbIE C OAHOW KpaTHoM cBasblo C= O, C=N.

e  ®yHKUMOHANbHbIE NPON3BOAHbIE BOslee YeM C O4HOM KPATHOM CBA3bIO.

e [onndyHKUMOHaNbHbIE, B TOM YMCae NPpUPoaHble (BUONOrMYECKM BaXKHble) coeanHeHNs

e [eTepouunKanyeckne coeguHeHumA

OcHoBHas nuTepaTypa:

1. OpraHuyecKkas xummsa [Tekct] : yuebHuK ana sy3os / U. U. TpaHabepr ; 5-e u3a., ctepeotun. — M.
: Apoda, 2002 .— 672 c.

2. OpraHunyeckas xumua [Tekct] : B 3 T. : yueb. nocobue ansa sy3os. T.1 / B. ®. TpaBeHb .— 2-e u34,,
nepepab. n gon. — M : BUHOM. JTabopaTtopua 3HaHui1, 2013 .— 368 c.

3. OpraHudecKkan xumusa [Tekct] : 8 3 1. : yueb. nocobue ana By3o08. T. 2 / B. ®. TpaseHb .— 2-e u3a,,
nepepab. n gon. — M : BUHOM. JTabopatopua 3HaHui1, 2013 .— 517 c.

4. OpraHuyeckaa xumma [Tekct] : B 3 T. : yueb. nocobue ans By3os. T. 3 / B. ®. TpaseHb .— 2-e usg,,
nepepab. n gon. — M. : BUHOM. NNab. 3HaHui1, 2013 .— 388 c.

5. OcHoBbl 06L1el 1 pusmyeckoi xmummun [Tekct] : yueb. nocobue ans sysos / B. B. EpemuH, A. .
bopuweBckuii .— JonronpyaHbint : UHTennekt, 2012 .— 848 c.

6. Llabapos HO.C. OpraHunyeckasa xumusa flaHb, 2016.

7. TpaseHb . B., Cyxopykos A.tO., MoxkapcKas H.A. 3aga4m no opraHNYEcKon Xumnu: yyebHoe

nocobue anna By3oB.. JlabopaTopus 3HaHuin, 2016.



BeeaeHue B ¢MI’IOCO¢MK) U MeToa0/10rn0 HaykKu

LUenb AMCUMNANHDI:

Kypc Heobxoanm ans popmmpoBaHUa NpeacTaBaeHnsa o cneumduke punocodum, Kak cnocobe
NO3HaHMA N AYXOBHOIO OCBOEHMA MUPA, OCHOBHbIX pa3aenax coBpeMeHHoro ¢ounaocodpckoro sHaHus,
dunocodckux npobiemax n metTofax UXx UCcnesoBaHUA; oBrageHne 6a3oBbIMY NPUHLMNAMU U
npuemamu GnaocoPpcKoro No3HaHUA; BBeaeHue B Kpyr puaocodckmx npobaem, CBA3aHHbIX C
obnacTblo byayuieit npodpeccnoHanbHON AeATEeNbHOCTH, BbipaboTKa HaBbIKOB PaboTbl €
OPUTUHANbHbIMU N aJaNTUPOBAHHbIMU ¢)VII'IOCO¢CKVIMVI TEKCTaMMU. Msyqume ANcunnanHbl Hanpas/seHo
Ha pa3BUTME HaBbIKOB KPUTUUYECKOrO BOCNPUATUA U OLLEHKU UCTOUYHUKOB MHPOPMaLIUK, YMEHUA
NOorMyHo GopMyNMpPoBaTh, U3n1araTb U apryMeHTUPOBaHO OTCTanMBaTb COBCTBEHHOE BMAeHMe npobaem u

Cnocob0oB Mx paspeLieHnn; oBnageHne npuemamm BegeHma AMCKYCCUMK, NOEMMKM, Ananora.

3a4auv ANCUMNAUHDI:

® PACKPbITb BO3MOXKHOCTU MCNOb30BaHMA PUNOCOPCKMUX MOHATUMA U KOHLENLNM B CTAHOB/IEHUN U
COBPEMEHHOM Pa3BMUTMUM HAaYYHOM MbICAM, B TOM YMC/1IE€ MOKa3aTb POJib U 3HaYeHne punocodckom
METO/0/I0TMN HayKn ANAa crneumanncta B 06,1actv ¢p1M3MKo-maTeMaTUYeCKoro eCTeCTBO3HaHUS;

® BbISIBUTb MMPOBO33PEHYECKOE U METOA0/I0IMUYECKOE COAepKaHNE OCHOBHbIX GUN0CODCKUX
KaTeropuit n NPUHLMNOB 419 COBPEMEHHOIO eCTECTBO3HAHMA, UX NPUMEHEHWE B TEOPETUYECKO,
3KCNEePMMEHTaNbHOM M TEXHUYECKON PU3UKE, a TaKIKe APpYrMX pasaeniax ecTeCTBEHHOHAY4YHOro UUKAa;
® cnocobcTBOBaTh B BbipaboTKe NOTPebHOCTU B 0CO3HAHNU HUNOCODCKMO-METOA0I0TMUYECKUX
nccaefoBaHU HA COBPEMEHHOM 3Tane PasBUTUA HaYKM.

® 03HAKOMWUTb C COAEPKAHMEM OCHOBHbIX METOLO/IOMMYECKMX U TEOPETUKO-NO3HABATENbHbIX
KOHUenumin B Uctopum dnaocodpckoi moicau;

® HaY4YMTb OPUEHTMPOBATLCA B MHOrO06pPasnmn MeTo40N0MMYECKMX KOHLUENUMUIM Ha COBPEMEHHOM

3Tane pasBuUTUA LMBUAU3ALNN.

B pe3ysibTate 0OCBOEHNA ANCUUNTNHDI o6yqa+ou.w|ecs| AOTXKHbI
3HaTb!
COBpEMEHHbIE TEHAEHUUN PAa3BUTUA HAYKWU,

dunnocodckme KOHUENLMM HAYKW;



MECTO eCTECTBEHHbIX HAYK B BbIpabOTKe HayYHOr0 MUPOBO33PEHMUS;

NCTOPUIO U METOA0/I0TNI0 GU3NYECKUX HAYK U MaTEMATUKN, PACLLNPAIOLLNX
obuwenpodeccmoHanbHyo, GyHAAMEHTaNbHYIO NOATOTOBKY.

YmeTb:

CaMOCTOATENbHO ONpeaenaTb 3a4a4M CBA3AHHbIE C IMYHOCTHbIM Pa3BUTUEM, NOBbILIEHUEM
cobcTBeHHOM 06pa3oBaHHOCTY;

OCYLUECTBAATb KOHLLENTYa/IbHbIV aHa/IM3 COBPEMEHHbIX Npobaem mMeTog0n0rnMm GU3MKN U
MaTEMaTUKW;

bopMMpoBaTb OHTOIOTMYECKUNI1 6A3NC NPU PELLEHNN HAYUYHbIX U MPUKAALHbIX 33434 B 061acTn
MHOOPMALMOHHBIX TEXHOIOTUA;

NPUHMMATb COOCTBEHHbIE PELLEHNA B PaMKax CBoel NpodecCMoHaNbHOM KOMNETEHLMH B
CTaHAAPTHbIX M HECTaHAAPTHbIX CUTyaLMAX, OCHOBAHHbIX Ha OCO3HAaHHOM JINYHOM BbibopeE;
NOHUMATb MECTO CBOEM AeATeNbHOCTU U aHaNIM3UPOBATb BO3MOKHbIE NOC/eACTBUA TEX UN UHBIX
NPUHATbIX pPelleHnit Ha ocHoBe ChOPMMPOBAHHbIX AUCLUMNINHON LEHHOCTHbIX OPUEHTALLUN;
KnaccuduumpoBaTb KOHBEPTreHTHbIE TEXHOAOMMN MO MOPHONOTMYECKMM OCHOBAHMAM U
maTepuanam, onpeaensitb HEOOXoAMMbIA MEXANCUMMIMHAPHbBINA KOHTEKCT 418 KaXKAoro HoMK-610Ka.
Bnagetb:

OCHOBaMM METOA0/10TMM Hay4HOTo NO3HAHMA NPU U3YYEHUUN Pa3/IMYHbIX YPOBHEN OpraHu3aumnm
MaTepun, NPOCTPaHCTBA U BPEMEHMU;

pa3MYHbIMM BapuaHTaMM NOAXOA0B K PELUEHMI0 KOHKPETHbIX NpodeCccMoHaNbHbIX 33434 Ha

OCHOBE 3HaHUMN, NoJ2ly4eHHbIX B Xo4e nsy4yeHuna nctopuu, d)MI'IOCOd)MM N MeToaoN0rnMn eCTteCTtBO3HaHUA.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e [InHaMMKa eCcTeCTBO3HAHWA B 3aMa4HOEBPOMNENCKOM KyabType. PeBONOLUMOHHbIE NPOLLecchI
HoBoro BpemeHu n HayKa. Mpobaembl TEOPUN NO3HAHMA U HAay4YHOW meToaon0rmn. MpuHUMN
CEHCYaNM3Ma B TEOPUM NO3HAHUA.

e Knaccmyecknin atan ¢pmunocodum paumoHannsma. Passutue naen paumoHaan3ma B
K/lacCUYecKol HemelKon punocodpun.

e KoHuenTyanbHasa UCTOPUA HAYKW. BOSHMKHOBEHWE HAayKWM M OCHOBHbIE 3Tanbl ee pa3Butua. Naeu
paLMoHanmM3ma B aHTUYHOM KynbType. CTaHOB/IEHWE HAYYHOM KapTuHbI Mupa. CoOoTHOoLWeHMe
3HaHWA M BEPbI B AYXOBHOW KyNbType M eBPONENCKOro cpeHeBEKOBbS.

e Metogonorua n ¢unocodua Haykn XX BeKa. MoctnosnTnaemam

e Hayka XIX- XX BB. U nocTknaccmuyeckasa ¢unocodma Hayku. dunocodums Hayku B TpaguLmm
MapKcu3ama. MNosntmemnsm 1 npobaembl METOLONOMMU HAYHHOTO NO3HAHMA.



OcHoBHas nuTepaTypa:

1. Kypc nekuuit no punocodmm Hayku [Tekct] : yueb. nocobue ans sysos / C. A. Jlebeges .— M. :
M3p-80 MITY um. H. 3. bBaymaHa, 2014 .— 320 c.

2. MukewwuHa /1.A. dunocoduma Hayku. YyebHoe nocobue. M., 2005.

3. dunocodua Hayku. Xpectomatua. OTB. pea-cocT. JT.A.MukewmnHa. M., 2005.

4. dunocodpua Hayku. O6wmin kypc /Mog pea. C.A. /lebeaesa. M.: Akagem. MpoekT, 2004.

5. NNebepes C.A. dunocoduna Hayku. CnoBapb OCHOBHbIX TepmMUMHOB. M.: Akagem. MpoekT, 2004.

6. AHTONOrMA MmMpoBoi dmunocodumn. B 4-x 1. M.: Mbicnb, 1969 — 1971.

7. Peane k., AHTncepm [. 3anagHasa ¢mnaocoduma ot UCTOKOB A0 Hawmx gHen Y. 4. OT pomaHTM3IMa

00 Hawwux aHen. CM6.: Metpononuc, 1997.

BeeaeHue B 3/1eKTPOXMMUNYECKYIO SHEPreTUKY

Llenb gucunnanHol:

npuobpeteHume cTyAeHTamMu 3HaHUM 06 OCHOBHbIX MHHOBALMOHHbIX METOAaX NPOU3BOACTBA, Nepeaayn
1 NnpeobpasoBaHMsA SHEPTUM; MEXAHM3MOB 3/1EMEHTAPHbIX MPOLLECCOB, NEXKaLLNX B OCHOBE 3TUX
MEeTOZ0B; PO/IN BUOTEXHONOMNIM, HAHOTEXHOIOTMA U HAHOCTPYKTYPbIX MaTePUaNoB B Pa3BUTUM AaHHbIX

MeToA08B.

3agaum ANCUMNANHDI:

- OcBOEHME OCHOBHbIX MOHATUIN NPUPOAONOAOOHbIX SHEPreTUYECKUX TEXHOIOMMI, @ TaK¥Ke OCHOBHbIX
TEPMWHOB U oNpeaeieHnin B 3ToM 061aCTh B COOTBETCTBUM C MEXKAYHAPOAHbIMU CTaHAAPTaMM.

- OcBOEHMe HaBbIKOB PaboTbl CO cneumanbHOM IMTepPaTypon B NpeameTHon obnactu.

- OcBOEHME NOHATUI HAHO- M HAHOBMOTEXHOOTMIM U MATEPUANIOB, @ TaKKe OCHOBHbIX TEPMUHOB U
onpeaeneHunin B 3Toi 061acTn B COOTBETCTBUM C MEXKAYHAPOAHbIMM CTaHAAPTaAMMU.

- O3HakoMeHMe ¢ GU3NYECKON XMMUE NPOLLECCOB NOYyYeHUA, nepeaayn n npeobpasoBaHUA SHEPrUm
- 3HAKOMCTBO C MOHATUEM KOHBEPIreHLMN TEXHOIOTMIA, BO3SMOKHbIMW 061aCTAMM NPUMEHEHUSA
HaHOMaTepManoB, HAHOYCTPOMCTB U TMBPULHBIX CUCTEM, MOYHAEMbIX C UCNONb30BAHUEM
KOHBEPreHTHbIX TEXHO/IOTUA.

- OcBoeHMe OCHOBHbIX MOHATUI B 06/1aCTV B3aMMOAENCTBUA 3NEKTPUYECKOTO TOKa C BUOI0rMYeCcKUMM
obbeKkTamu.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoMecs AONXKHbI

3HaTb:

- OCHOBHbIE NYTN B3aMMOAENCTBUA I/TEKTPOXUMMNYECKMUX CUCTEM C }KUBbIMW OPraHM3MamMM U KNeTKaMu;
- OCHOBHbIE NYTU reHepaLUnn 3apaaa B SN1EKTPOreHHbIX *KUBbIX CUCTEMAX U GU3MKO-XMMUYECKUE
OCHOBbI A @aHHbIX MPOLLECCOB.

YmeTb:

- MPOBOAUTb NOUCK U aHaIN3 Hay4YHO-TEXHUYECKOM MHDOPMALLMK M MAaTEHTHOMN NTepaTypbl NO
3aZlaHHOM TemaTuKe B 061acTy NpmMpoaonoa0bHbIX IHEPreTUHECKUX TEXHONOTMN M HAHOMaTePUanos
ONA UX peanunsauuu;

- UCMNOJ1b30BaTb GyHAAMEHTa/IbHble 3HAHUA B 061acT OPMUPOBAHUA HAHOCUCTEM AN1A PELLEHUA
NPaKTUYECKUX 33434, CBA3AHHbIX C MONYYEHUEM HAHOCTPYKTYPUPOBAHHbIX HEOPraHMYECKUX U
rMBpPULHbLIX MaTepunanos, BUO3NEKTPOHHbIX CUCTEM U UX KOMMOHEHTOB.

- UCNO/Ib30BaTb MOIyYEeHHbIe 3HaHWA B 061aCT CUCTEM NOJTYYEHMS U NPpeobpa3oBaHNA SHEPTUKN AN
NPaKTUYECKOro NPUMEHEHMS.

Bnagetb:

- cneuunanbHoOn TepMmuHOoTMeEl B 061aCTU HAHOTEXHONOTMIA U METOZ0B CUHTE3a HAHOCTPYKTYP;

- cneuManbHOM TeEpMUHONOTMEN B 061aCcTU NpUPoAoNoA06HbIX SHEPreTUYECKUX TEXHOIOTUIA;

- meToaamm 06paboTKK, aHann3a U cucTteMaTUsaL MM Hay4HO-TEXHUYECKOM M NaTeHTHON MHbOopMaLU.
- HaBblKaMW 0CBOEHUSA 60bLOro ob6bema HoBOM MHbOPMaLUK;

- HaBblKaMW caMocTosTeIbHOM paboTbl B nabopaTtopun n UHTepHeTE;

- HaBblKaMW FPaMOTHOM 06paboTKKN pe3ynbTaTOB OMNbITa U CONOCTABAEHUS C TEOPETUYECKUMMU

AaHHbIMU.

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

®  DNeKTpoXmMmuA

®  DIEeKTPOXMMMUYECKUE S/TIEMEHTDI.

e HaHOCTpyKTypHble KaTasin3aTopbl U 31EKTPOAHbIE MaTepuansi.
e OCHOBbI 3/1EKTPOXMMUYECKON KUHETUKN N TEPMOANHAMMKM.

OcHoBHas uTepaTypa:

1.T. WaTtbe, M. Bo3, A. byu, XK. Baitan, [. Bepkungep. YuebHUK no obuiei anekTpotexHuke. M.:



TexHocdepa 2009 r.

2. M. Xoposeu, Y. Xunn. UckycctBo cxemoTexHnKn. M.: buuHom 2016 .

3. ®.-I. BaHUKa. XuMMyeckne 1 6Monormyeckmne CeHCopbl: OCHOBBI U NpuMeHeHus. M.: TexHocdepa
2014r.

4. A. OnneHreinm, P. Wadep. Lindposas o6paboTka curHanos. M.: TexHocdepa 2012 r.

5. ®. MunomaHap, C. Cagku, M. Oaebep, P. Meanne-PeHo. dnektpoxmmma. M.: TexHocdepa 2008 r.
6. M.B. [J)kekcoH. MoneKynsapHasa 1 KnetodHas buodpusmka. M. Mup 2010 .

7. H.B.KopoBUWH. dneKkTpoxmumunyeckas sHepretuka. M.2Heproatomusgat 1991 r. 264 c.

BoeHHaA noAarotoska

Lenb AUCUMNANHDI:
MonyyeHne HeobXoAMMbIX 3HAHUI, YMEHWI, HABbIKOB B BOEHHOM 06/1aCTN B COOTBETCTBUM C
M36paHHOM BOEHHO-YYETHOM creumanbHocTbio 530200 "MaTtemaTtmnyeckoe, NporpaMmMmHoOE m

HdopMaumoHHoe obecneyeHne GYHKLMOHNPOBAHNA aBTOMATU3UPOBAHHbIX cuctem".

3agaum ANCUMNANHDI:

1. MpoxoxKaeHne CTyaeHTamMmm AucumnnianHbl "ObLecTBeHHO-rocy4apCcTBEHHAA NOAroTOBKa'" .
2. MpoxoxaeHne CTyaeHTaMn ANCUMNAMHBI "BOoeHHO-CcneuuyanbHaa noarotoska".

3. MpoxoxaeHne CTyaeHTaMn AncumnanHbl "Taktuka BBC".

4. MNpoxoxaeHue cTygeHTamun gucumnamHbl "O6LeBoeHHan NoaroToska".

5. [JonycK K caaye v caada NpoMeXKyTOUYHOM aTTecTaumm, NpeaycMoTPeHHOM y4ebHbIM naaHom

B pe3ynbTaTe 0CBOEHUA ANCLUNAMHBI 0ByYaloLLMecs AOMKHbI

3HaThb:

no aucumunnnHe "BoeHHO-cneuuasbHaa Nnoarotoska':

1. NPUHUMNBI NOCTPOEHUSA, PYHKLMOHMPOBAHUA U MPAKTUYECKOKN peannsaLmm OCHOBHbIX aAropuTMOB
ACY BBC;

2. Bzaumogelicteme anroputmos KCA obbeanHeHns BBC u MNBO, ACY coeanHeHns BKO B npouecce



60eBol1 paboTbl, OpraHM3aLUN U HeceHUA 6OeBOro AeXKypCTBa;

3. 0co6eHHOCTU NOCTPOEHNS aNTOPUTMOB YNpaBaeHns Yactamu (noapasaeneHunamm) 3PB, NA, PIB;
4. ocHoBbl noctpoeHus KCA KM v wraba o6beanHenus BBC n NBO, ACY coeanHeHus BKO;

5. Ha3HauyeHue, CoCTaB, TEXHUYECKME XapPaKTEPUCTUKM, YCTPOMUCTBO U NPUHLMMbI PYHKLMOHUPOBAHMUA
OCHOBHbIX KOMMNNEKCOB TexHnYecknx cpeacts KCA;

6. B3aumopaencrTeme pyHKLUMOHaAbHbIX ycTpolicTe KCA.

no aucumnamHe "O6LWECTBEHHO-TOCYA4apPCTBEHHAs NOArOTOBKa"

1. uctoputo cnasHbix nobes POCCUIACKOrO BOMHCTBA W PYCCKOTO OPYKUSA;

2. NOPAAOK OpraHn3aLmMmn N NpoBeaeHNs MePONPUATUIA MOpPANbHO-NCUXOA0TMYeckoro obecrneveHms B
noapasgeneHum;

3. OCHOBHbIle 3Tanbl pa3sutma BC PO;

4. uenu v 3a4a4M BocnuTaTeIbHON paboTbl B NoApasAeieHnm;

5. NopsaoK opraHn3auum U NpoBeaeHUs MepPonpuUATUA BOCNUTaTeIbHOM paboTbl B NoApa3aeeHnu;
6. METOANKY MHANBUAYANbHO-BOCNUTATENbHOM PaboTbl C BOEHHOC/YKALLMMMK, NPOXOAALLMMU BOEHHYHO
CNyX0Y No NPU3bIBY M NO KOHTPAKTY.

no aucumnnmHe "Taktnka BBC":

1. ocHOBbI 6oeBoro npumeHeHuns Cun 1 cpeacTs BO3AYyLHO-KOCMUYECKOTo HanaaeHUsa BOOPYKEHHbIX
Cwun 6noka HATO;

2. NOpPAAOK U METOAMKY OLEHKM BO34YLIHOMO NPOTUBHUKA;

3. opraHu13auuio, BOOPYKeHMe YacTen n noapasgeneruin NBO BBC;

4. 60eBble BO3MOXHOCTM YacTeit u nogpasaeneHuii NBO BBC;

5. opraHu13auuto maHeBpa nogpasaenenuii NBO BBC;

6. OCHOBbI NOArOTOBKW YacTen 1 nogpasaenerHnin NBO BBC K 6oeBomMy NpUMEHEHMUIO;

7. OCHOBbI NNaHNPOBaHUA 6OEBOro NPMMEHEHMUS, CYLLIHOCTb U coAep’KaHMe 3abnaroBpemMeHHOM U
HenocpeACcTBEHHOW NOArOTOBKU K 6oeBoMy NpMMEHEeHUIo YacTei 1 nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHuns 60eBbIX JOKYMEHTOB;

9. opraHusauuio boesoro aexypcrea B NMNBO BBC;

10. ocHOBHbIe 3Tanbl U cnocobbl BeaeHMA 6oeBbix aelictenii B NMBO BBC.

no aucuunnanue "Obuan TakTUKa":

1. OpraHN3aLMOHHO-LITATHYIO CTPYKTYPY OBLLEBOMCKOBbIX NOAPa3Ae/eHUN;

2. CYyWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMNbI BEAEHUSA COBPEMEHHOMO 0611EeBONCKOBOro 601;

3. ocHOBbI 60eBOro NPUMeEHEHNA MOTOCTPENTKOBbIX I'IO,EI,p«':l3,£I,€/'IEHMﬁ CyXOI'IyTHbIX BOWCK, UX 6oeBble



BO3MOXHOCTU;
4. opraHM3aumio CUCTeMbI OTHA, HabloAeHUs, ynpaBaeHns 1 B3aUMOLENCTBUS;

5. OCHOBbI OFHEBOr0O NOPAXKEHMA NPOTMBHUKA B 06LLEBOMNCKOBOM 6010;

6. OpraH13aumnto HeENOCPeACTBEHHOIO NPUKPbLITUA U Ha3eMHOW 060POHbI NO3ULMK NOAPaA3AENEHUA U
06bEKTOB;

7. nocneaoBaTeIbHOCTb M coAepskaHue paboTbl KOMaHAMpPa B3BOAa (OTAeNeHUs) No opraHu3aLmm
obueBolickoBoro 60s, nepeaBUXKEHUA U ynpaBaeHUs nogpasgeneHnem B 6010 U Ha maplue;

8. OCHOBbI YNpaB/eHMA U BCceCTopoHHero obecneyeHusa 6os;

9. NOpPAAOK OLUEHKN 06CTaHOBKN U MPOrHO3 ee U3MeHeHWU! B xoae 60eBbiX 4eUCTBUI;

10. OCHOBHbI€ NpUembl 1 CNOCObbI BbINOJIHEHMSA 33434 MHXXEHEPHOIo obecneyeHus;

11. Ha3zHayeHuMe, KNacCUbUKaLMIO NHKEHEPHbIX BOENPUMNACOB, UHKEHEPHbIX 3arparkaeHnn N nx
XapaKTepPUCTUKY;

12. Ha3HayeHUe, yCTPOICTBO U NOPAAOK MPUMEHEHUS CPeACTB MAaCKMPOBKU MPOMbILLIEHHOTO
W3roTOB/IEHWUA N NOAPYYHbIX CPEACTB;

13. nocnenoBaTeNbHOCTb U CPOKU GOPTUDMKALUMOHHOTO 060pyA0BaHUA NO3ULMN B3BOAA (OTAENEHMA);
14. obwue cBefeHNA 0 AAEPHOM, XMMUYECKOM, BMONOTMYECKOM U1 3aXKMUTaTe/IbHOM OPYKUU, CPeaCcTBaxX
YmeTb:

no aucumnanHe "BoeHHo-cneuynanbHaa NoarotToska':

1. TEXHUYECKM rPaMOTHO 3KCM/IyaTMPOBaTb MaTemMmaTUyeckoe obecneyeHme BbIYUCIUTENBHOTO
KOMM/IEeKCa B Pa3/IMYHbIX cTeneHAX 60eBoi roToBHOCTU M 0becneynBaTb 60eByto paboTy B yCNOBUAX
aKTMBHOrO BO3ENCTBMA NPOTUBHUKA;

2. CaMOCTOATE/IbHO Pa3bunpaTbca B ONUCAHUAX U MHCTPYKLUMAX Ha maTemaTuyeckoe obecneyeHue
HoBbIX ACY BBC;

3. MeToANYeCcKM NPaBUNbHO M FPaMOTHO MNPOBOAMUTb 3aHATMA C IMYHBIM COCTAaBOM MO MOCTPOEHUIO U
3KcnyaTauMm matematmyeckoro obecnevenus ACY BBC.

no aucumnnamHe "O6LWECTBEHHO-TOCYAAaPCTBEHHAs NOAMOTOBKA'

1. ueneHanpaBAE€HHO MUCMNOJ1b30BaTb GOPMbI U METOAbI BOCNIUTATENbHOW PaboTbl C Pa3IMYHbIMU
KaTeropusimm BOEHHOC/YKaLLMX;

2. NPUMEHSATb METOAbl U3Y4EeHUSA TMYHOCTU BOEHHOCAYKALLEro, CoLMaabHO-NCUXONOMNYECKUX
NpoLEeccoB, MPOTEKAOWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no ancumnnamHe "TakTnka BBC":

1. npoBOAMTb ONEPaATUBHO-TAKTUUYECKME pacyeTbl 60eBbIX BO3MOXHOCTEN YacTel (noapasaeneHuii)



NMBO BBC.

no aucumunamnHe "ObuWas TakTnKa'":

1. nepeasuraTbca Ha none 60s;

2. obopyaoBaTb OAMHOUYHbIE OKOMbI A/1A CTPENbObI M3 aBTOMATa M3 BCEX NONOXKEHWUM, YKPbITUA ANA
BOOPYYKEHUA U BOEHHOWN TEXHUKU;

3. oueHnBaTb 06CTaHOBKY (YTOYHATbL AaHHblE 06CTAHOBKM) U MPOTHO3MPOBATb €€ U3MEHEHWS;

4. paspabaTbiBaTb M 0HOPMAATL KAPTOUKY OrHsl B3BOAa (OoTAEeNneHusA);

5. ocylecTBAATb MOArOTOBKY U yripasaeHue 6oem B3Boaa (oTaeneHms);

6. N0/1b30BATLCA WTATHLIMWU U TabeNbHbIMU TEXHUYECKMMM CPEeACTBaMU PAANALLUOHHON, XMMUYECKOM
M 6BUONOTrNYECKOM pasBeAKM U KOHTPOS, UHAUBUAYANbHON U KONTEKTUBHOW 3aLLMTbI, CNEeLunabHOM
06paboTKku;

7. OLEeHNBATb COCTOAHME NOCTPaAAABLUErO U OKa3blBaTb NEPBYH MeAMULMHCKYIO MOMOLLb MpK
pa3NINYHbIX BUAAX MOPAXKEHUA IMYHOTO COCTaBa;

8. unMTaThb TONOrpaduyecKme KapTbl U BbINOJAHATbL U3MEPEHMUA MO HUM;

9. onpeaenATb NO KapTe KoopaMHaTbl Lenelt, 6oeBbIx NOPALAKOB BOMCK W OCYLLECTBAATb Le/ieyKa3aHue;
10. BecTn pabouyio KapTy, FOTOBUTb UCXOAHbIE AaHHbIE ANS ABUMKEHWUSA MO a3MMyTaMm B MeLlem
nopsake;

11. opraH13oBbIBaTb M NPOBOAUTL 3aHATUA NO TAKTUYECKOMN NOArOTOBKE.

no aucumnamHe "TakTMKO-CneumanbHaa NoarotoBka™:

1. BbINONHATb GYHKLUMOHaNbHble 06A3aHHOCTUN AEKYPHOIO MHKEHepa B cOCTaBe H0EBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomMy NpMMeHEHUIO U yNpaBaaTb 60eBbiM pacyeTom LeHTpa ACY B
xoae BefeHua 6oesoit paboTbl;

3. NpoBOAWTbL NPOBEPKY NapameTpoB, onpegensaowmx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TeEXHUYEcKoe cocToaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60€BOMY NPUMEHEHMNIO;
5. BbINOJIHATb HOPMaTMBbI 60eBOW PaboThbl.

no aucumnamHe "O6LeBoeHHaA NOArOTOBKA":

1. BbINO/IHATb M NPABUILHO NPUMEHSATb NOJIOKEHUA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIXx Cun
Poccuitckoit Pepepaumm B noBceaHEBHOW AEATENbHOCTY;

2. BbINO/IHATL 06A3aHHOCTN KOMaHAMPA M BOEHHOCAYKALLEero nepes nocTpoeHMemM 1 B CTPOLo;

3. NpaBW/IbHO BbINOJIHATL CTPOEBbIE NPUEMbI C OPYKUEM U Be3 opyKus;

4. ocyLLecTBNATb pa3bopKy U cOOpKy aBTOMATa, NUCTO/1IeTa U NOATOTOBKY K 60eBOMY NPUMEHEHUIO

PYYHBbIX FpaHarT;



5. onpeaensaTtb No KapTe KOOPAUHATLI Liene;

Bnagpetb:

no aucumnnanHe "BoeHHoO-cneuyanbHaa NoarotoBka':

1. yctponcteom KCA KN, annapaTHbIM 1 NporpaMmHbIM obecneveHnem mx GpyHKLUMOHMPOBAHNS;

2. OCHOBbI 3aLWMTbl UHGOPMALUM OT HECAHKLLMOHMPOBAHHOTO AOCTyNa.

no aucumnninHe "O6LWECTBEHHO-TOCYAAaPCTBEHHAA NOArOTOBKa":

1. OCHOBHbIMM NONOXKEHUAMM 3aKOHOAATE/IbHbIX AaKTOB rocyAapcTsa B 061acTu 3awntbl OTeyecTsa.
no aucumnnamHe "TakTnka BBC":

1. dopmamm 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHumin NMBO BBC, mx
B/IMAHMEM Ha paboTty ACY B uenom, paboty KCA nunu, 60eBoro pacyéTa.

no ancumnanue "O6uWan TakTUKa":

1. opraHusaumer coBpeMeHHOro o6ueBonMcKoBoro 60a B3BoAa CaMOCTOATE/IbHO MW B COCTaBe POTbI.
2. NPUHATUEM peLLEHUS C coOCTaBeHMem BOeBOro NpmKasa, HaBblIKaMn A40KNAA3 NPESNOKEHN
KOMaHAaupy.

no aucumnsnHe "TakTUKO-cneymanbHaa NoaroToBKa':

1. meTogamu ycTpaHeHus cb0eB 1 3aZepKek B paboTe nporpammHbIX U annapaTtHbix cpeacts KCA
ACY.

no ancumnnamue "ObLleBoeHHasA NOAroToBKa":

1. WTaTHBIM OPYXKUEM, HAXOAALLMMCA HA BOOPYKeHUU BoopyKEHHbIX cun PO,

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e TaKTnKa BoeHHO-BO3A4YLWHbIX CUA

e BoeHHO-cneumManbHaA NOArOTOBKaA

e (O6weBoeHHas NOArOTOBKA

e BoeHHO-cneumanbHaA NOArOTOBKA

e TaKTnKa BoeHHO-BO3A4YLWHbIX CUA

e Ob6uecTBeHHO-rOCyAapCTBEHHAA NOArOTOBKA

OcHoBHas nuTepartypa:
1. CTpoeBoli1 ycTaB BOOPYHKEHHbIX chn PO,
2. B.B. Anakunpgae, P.I'. [lykos «CtpoeBaa nogrotosKka» og pes. l'eHepan-noakosHUKa B.A.

MepumcKoro (YuebHoe nocobue).M.: BoeHnsaar, 1988. 336 c.



3. MeToauKa cTpoeBoit noagrotosku. (YuebHoe nocobue). M.: BoeHnspaar, 1988. 358 c.

4. Pykosoactso no 5,45-mm agTtomaty KanawHukosa AK-74. M.: BoeHusgat, 1986. 158 c.

5. HactaBneHue no ctpenkosomy geny 9-mm nucronet Makaposa (MIM). M.: BoeHusgar, 94 c.

6. HactasneHue no ctpenkosomy aeny PyyHble rpaHatbl. M.: BoeHnsgaT, 1981. 64 c.

7. HactaBneHue no ctpenkosomy aeny. OCHOBbI CTPesibObl U3 CTPE/IKOBOro OpYKus. M3a. BTopoe,
ucnp. n gon. M.: Boennsgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy*us, 60eBbix MawnH 1 TaHkoB CyxonyTHbIX Bonck (KC CO, EM
n T CB-84). M.: BoeHunspaar. 1989, 304 c.

9. BoeHHasa Tonorpadua» / YuebHoe nocobue. Nog obu. Pea. A.C. Hukonaesa, M.: BoeHusaar. 1986.
280 c. nn.

10. «Tonorpaduyeckas NnoArotoska KomaHamnpa» / YuebHoe nocobue. M.: BoeHusgat. 1989.

11. Mosnoctos H0.U. PaboTa KomaHAMpa Mo KapTe U Ha MecTHOCTU. YyebHoe nocobue.

CosiHe4YHOropcK, Tunorpadua Kypcos «BbicTpen», 1996.

BbluucantenbHaa maremaTtuka

Llenb gucunnaunHel:
OCBOEHMeE CTyAeHTamMM GyHAAMEHTa/IbHbIX 3HaHUI B 061aCTU NPUBANMKEHHOIO peLleHma KpaeBblxX
33434 M MaTeMaTMYECKOro MOAENNPOBAHNA, U3yYEHME COBPEMEHHbIX METOAOB AUCKPETU3ALNM

anddepeHumanbHbIX ypaBHEHWUI M 0bacTeil UX NPaKTUYECKOro NPUMEHEHMA.

3agauv gUCUMNANHDI:

- bopmmupoBaHMe 6a30BbIX 3HAHMI B 061aCTN AMCKPETU3aLUMM anddepeHLManbHbIX YPaBHEHUI U
MaTeMaTUYEeCKOro MOAENIMPOBAHUA KaK ANCUMNANH, obecnedynsatoLLein TeXHON0MMUYeCcKMe OCHOBbI
COBPEMEHHbIX MHHOBALMOHHbIX chep AeATENbHOCTH;

- 0by4yeHne CTYAeHTOB ABYM K/JacCaM COBPEMEHHbIX METOA0B AMCKPETM3ALMM U 03HAKOMIEHUE C UX
NPUNONKEHUAMM;

- bopmMpoBaHME NOAXOLAOB K BbINOJHEHUIO UCCNEA0BAHUIA CTYAEHTaMM N0 MaTeMaTUYECKOMY

MOoAeNNpPoBaHNIO B paMKaX BblIMYCKHbIX pa60T Ha CTeneHb 6aKanaBpa.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb:

- MECTO M pOJib 06LLMX BONPOCOB HAayKM B Hay4HbIX UCCEA0BaHUAX;

- COBPEeMeHHble Npobaembl TEOPUMN anMNPOKCUMALLUN U BbIYUCAUTENBHOM MaTeEMATUKW;

- MeToAbl NPUBANMKEHHOTO peLleHmna 3a4a4 MaTemMaTUYeckon pUsmnKku;

- MOCTAHOBKY Npobaem moaennpoBaHua pU3nMYecKmx NpoLLeccos;

- 0 B3aMMOCBsA3AX U PyHAAMEHTA/IbHOM EANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

- 3pPeKTMBHO UCNOMBb30BATb HAa MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAaYKWN: MOHATUA, CYKOEHUSA,
YMO3aK/OMEHUSA, 3aKOHbI;

- NpeAcTaBUTb NaHOPaMy YHUBEPCAbHbIX METOALOB M 3aKOHOB COBPEMEHHOIO CTECTBO3HAHMA;
- paboTaTb Ha COBPEMEHHbIX KOMMbOTEPAX;

- abCTparMpoBaThCA OT HECYLLECTBEHHbIX BJIMAHUI NPU MOAENNPOBAHUMN peanbHbIX PU3NYECKUX
CUTyaumm;

- M0/1b30BATLCA CNPABOYHOM NIUTEPATYPON HAYYHOTO M NPUKAAAHOO XapaKTepa 15 6bICTPOro
NMOUCKa HEOBXOANMBIX MaTEMATUYECKMX.

Bnagetb:

- NN1aHMPOBaAHWEM, MOCTAHOBKOM M 06PabOTKON Pe3yNbTaTOB YNCAEHHOTO SKCNEPUMEHTA;

- HAy4YHOMN KapTUHOU MUPa;

- HaBblKaMW CaMOCTOATEIbHOM paboTbl B N1abopaTopmnn Ha COBPEMEHHOM KOMMNbIOTEPHOM
obopyaoBaHuu;

- HaBblKaMK 0CBOeHUsA Hosblworo 06véma nHbopmaLuu;

- KYIbTYPOM NOCTAaHOBKMW M MOAENIMPOBaHMA GUIUYECKUX 3a4au.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e HTerpmMpoBaHue 06bIKHOBEHHbIX AN depPeHUMaNbHBIX YPaBHEHW
o [pubnunxeHune guddpepeHLManbHbIX U MHTErPaIbHbIX ONepaTopos
o [pubnukeHme GyHKUNM

e YucneHHoe MHTerpupoBaHue

OcHoBHas uTepaTypa:

1. BBeaeHue B BbluMCAUTENbHYIO GU3NKY [TeKcT] : yueb.nocobue ana sysos / P. . depopeHKo ;



MoCK.pU3UKO-TEXH.UH-T (rOoC.yH-T .— M. : U3a-80 MPTU, 1994 .— 526 c.

2. Kpbinos B. ., bobkos B. B., MoHacTblpHbIl [1. U. BbluncamtenbHble metoabl. Tom |. M.: Hayka,
1976.

3. ToipTbiwHMKoB E. E. KpaTKnit Kypc uncneHHoro aHanmsa. M.: BUHUTU, 1994.

4. YnxoHKkos E.B. flekunmn no Kypcy «HmucneHHble metogbi» M.: Mexmat MTY, 2006.

5. Oemmenb K. BbluncautenbHas aMHenHan anrebpa. M.: Mup, 2001.

BbluucautenbHaa pusmka

Llenb gucunnanHel:
M3y4yeHUe OCHOBHbIX aATOPUTMOB U MHCTPYMEHTAIbHbIX CPEACTB A/1A YACNEHHOTO peLlleHns

(I)MBM‘-IECKMX 3a4ad.

3a4a4m AUCUMNANHDI:

- U3y4eHUe OCHOBHbIX METOA0B 1 aIfOPUTMOB NPOBEAEHMS YNCNEHHbIX PAacYeToB, HE0bX0AMMbIX ANA
MaTeMaTMYeCcKoro MoaennpoBaHma GU3NYECKMX NPOLECCOB, U3yYeHNe CTaHAapTHbIX BUbAnoTEK
MaTEMATMYECKMX NOANPOrpaMm 1A NPOBEAEHUA YUNC/IEHHBIX PACYETOB;

- pa3BMTUE HABbIKOB BbIODOPA M NPUMEHEHMA aAEKBATHBIX YNCAEHHbIX METOA0B A9 MAaTEMATUYECKOTO
MOAEeNnpoBaHMA pU3NYECKUX NPOLLECCOB, Pa3BUTUE HaBbIKOB MCMO/1b30BaHUA CTaHAAPTHbIX BUBANOTEK
MaTeEMaTUUYECKUX NPOorpamm;

- MPUMEHEeHMe 3HaHUM M HAaBbIKOB B 061aCTU YMCIEHHbBIX METOLOB A1 MaTeMATUYECKOro
MOAEeNnpoBaHMA PU3NYECKUX NPOLLECCOB M CO3[aHMA 3aKOHYEHHbIX Nporpamm 1 6ubnmoTtek ans

peweHnAa KOHKPETHbIX ¢M3MHECKMX 3ajad.

B pe3ysibTate 0OCBOEHNA ANCUUNTNHDI 06yqarou.l,mecs| AOTXKHbI
3HaTb!
- a/ITOPUTMbl YUNCNEHHOIO pelweHNA OCHOBHbIX 3a4a4 MaTeMaTU4YeCKOro aHasn3a (‘-IMC.HGHHOE

anddepeHuMpoBaHUE U MHTErPUPOBAHME, MHTEPNONALMA, PELIEHNE CUCTEM OBbIKHOBEHHbIX



anddepeHuManbHbIX YpPaBHEHWUI) U TMHENHOM anrebpbl (pelweHne CUCTEM IMHENHbIX anrebpandyecknx
YPaBHEHUI, HaxoXaeHne coObCTBEHHbIX 3HAYEHUN U COBCTBEHHbIX BEKTOPOB MaTpuLL);

- OCHOBbI OZLHOTO MW HECKOJIbKUX a/ITOPUTMUYECKUX A3bIKOB NPOrPaMMUPOBAHUSA;

- nepeyvyeHb U GYHKLNOHANbHOCTb COBPEMEHHbIX BUBAMOTEK NPOrpaMm AaA MmaTeMaTUYECKUX
pacyeToB.

YmeTb:

- pa3pabaTbiBaTb 3aKOHYEHHbIE NPOrPaMmbl Ha OLHOM M3 A3bIKOB BbICOKOIO YPOBHS;

- NICNO/Ib30BATb CyLLECTBYOWME BUOANMOTEKM NOANPOrPAMM A1 MaTeMaTUYECKMX PaCYETOB;

- MPUMEHATb BCE NepPeYNCEHHbIE HaBbIKM 418 YNCAEHHOTO MOLENNPOBaHMA PUINYECKMX NPOLECCOB;
- BU3ya/IM3MPOBaTb Pe3y/bTaTbl PACYETOB C NOCTPOEHMEM ABYXMEPHbIX U TPEXMEPHbIX rPadUKOB;

- YUTATb M NOHUMATb TEXHUYECKYIO LOKYMEHTALMIO K NPOrPaMMHbIM NPOAYKTaM, B TOM YMC/E Ha
aHIINMCKOM A3bIKeE.

Bnagetb:

- OAHWM UAW HECKOJIbBKMMM COBPEMEHHbBIMW A3bIKAMM NMPOrPaMMMUPOBAHMA U METOAAMMU CO34aHMA
NPOrpamm C NOMOLLbIO COBPEMEHHbIX CPEACTB UX HAaNMUCAHWUA U OT/IALKM, B TOM YMcCe C
NCNo/Ib30BaHMEM CTOPOHHUX BUBANOTEK; KakoN-NMbo Nporpammolit gna Hay4yHoOW BU3yanm3aumm
OaHHbIX;

- HaBblKaMW YCTaHOBKM NPUKNIALHOIO NPOrpamMmmMHOro obecneyeHma a4aa maTeMaTUHECKUX PacYeToB,

BK/1t04AA KOMMUAALMIO U3 UCXOLHOTO KOAa, B ONepaLMOoHHbIX cuctemax cemeiictea UNIX.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e MeToabl BbluMCNEHWI

L] anﬂO)KeHVIFI YNUCNTIEHHbIX aTOPUTMOB K peLleHUto d)VI3VI'4€CKVIX 3a4au
e [Iporpammsbl n 6UBANOTEKN ANA HAYUHBIX U UHKEHEPHBIX PAacYeTOB

® YycneHHble meToabl IMHENHON anrebpbl

OcHoBHasA nuTepaTypa:

1. KomnbtoTepHoe mogennposaHue B dpusmke [Tekcer] : 8 2 4. Y. 2 : [yueb. nocobue ana sysos] / X.
l'yna, A. ToboYHUK ; nep. c aHra. A. H. Montoaoea, B. A. MaHyeHKo .— M. : Mup, 1990 .— 400 c.

2. YncneHHble metodpl [Tekct] : yueb. nocobue ana sysos / H. C. baxsanos, H. M. ugkos, . M.

KobenbkoB .— 2-e usa. — M. ; CM6. : dusmataut, 2001, 2002 .— 632 c.



3. UcKyccTBO nporpammunpoBanHusa aas 3BM [Tekct] : 8 7 1. T. 2 : [ony4mcieHHble aAropuTmbl :
[yueb. nocobue ans sy3os] / . KHyT ; nep. c aHra. . M. Babexko [u ap.] ; noa pea. K. N. BabeHkKo, B.
C. WrapkmaHa .— M. : Mup, 1977 .— 724 c.

4. Numerical Recipes, Cambridge University Press (2007)

5. B. E. 3anu3sHsk, YncneHHole metogbl. OCHOBbI Hay4HbIX BbluMcaeHui, FOpainT-U3gat (2011).

OnddepeHumnanbHblie ypaBHeHUA

Lenb gucumnauHbl:
OCBOEHMeE CTyAeHTaMM GyHAAMEHTAbHbIX 3HaHUI B 061aCTN 0ObIKHOBEHHbIX AnddepeHLManbHbIX
YPaBHEHWI, n3yyeHme cnocobos nccnenoBaHma n peweHma guddepeHumanbHbiX YPaBHEHWUN, a TAKKe

MUX MPAKTUYECKOIo NPUMEHEHNA.

3a4a4m AUCUMNANHDI:

- opmmpoBaHne 6a3oBbix 3HaHUI B 061acTu auddepeHLmanbHbIX YyPaBHEHUN KaK ANCUMMAUHDI,
obecneunBatoLen HayuyHble OCHOBbI COBPEMEHHbIX MOAENEN OKPYKAIOLWEro MMpa U TEXHOJIOTMYECKNX
npoL,eccos;

- obyyeHMe cTyaeHTOB MeTogam pelleHns anddepeHunanbHbIX YPpaBHEHUN U BbIABAEHUA UX
ocobeHHoCTel U cneundUIecKkmx CBOMCTB;

- opmmpoBaHME NOAXOL0B K BbINONHEHUIO CTYAEHTAMM UCCNea0BaHMA B 061actu

anddepeHLmanbHbIX YpaBHEHWI B paMKax BbIMYCKHbIX PaboT Ha cTeneHb 6aKkanaBpa

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

MeTOo/bl TEOPUM 06bIKHOBEHHbIX AUddepeHLManbHbIX ypaBHEHWUA.

YmeTb:

NPUMEHATb Ha NPaKTUKe MeToAbl TeOPUN 0ObIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHUN.
Bnagetb:

METOAOJ'IOI'MGI\;I M HaBblKaMM pelieHnA Hay4yHbIX U NPaKTU4YeCKUX 3a4au.



K cogeprKaHunio gMcumnnanHbl OTHOCATCA OCHOBHbIE pasaenbl Kypca:

e [uddepeHumanbHble ypaBHEHNS NEPBOro NopaaKa.

e JIMHelHble ypaBHEHMA U CUCTEMDI

e Ob6uwasn Teopus anddepeHunanbHbIX YPaBHEHUN.

e [IHaMUYeCKMEe CUCTEMbI U TEOPUA YCTOMUYMBOCTM.

e JIMHelHble ypaBHEHUA C NePEMEHHbIMU KO3pdULIMEHTAMMU.
e JnemMeHTbl BAPUALMOHHOIO UCYNC/IEHMA

OcHoBHasA nuTepaTypa:

1. ObblKHOBEeHHble anddepeHUnanbHble ypaBHeHuUaA [TekcT] : [yueb. nocobue ana sysos] / B U.
ApHonbg, .— 4-e u3g., ucnp. — M. : MUHMO, 2012 .— 344 c.

2. ObbIKHOBEHHble anddepeHumanbHble ypasHeHua [Tekct] : [yueb. nocobue gnsa sysos] / /1. C.
MoHTpArnH .— 6-e n3a. — M. ; UxKeBcCK : PerynapHada n xaotnveckasa gMHammKa, 1982, 2001 .— 400

C.

3. C60pHUK 3aaa4 no auddepeHumanbHbiMm ypasHeHnam [Tekct] : [yueb. nocobue ansa sysos] / A. .
dunnmnnos .— 6-e u3a. — M. : IEHAHA, 2015 .— 242 ¢

4. lekuum no Teopmn ob6bIKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHWI [TeKcT] : [y4ebHUK ans By30B]
/ V. T.Netposckuit .— M. : dusmaraut, 2009 .— 208 c.

5. Jemunpgosuy b.M1. JleKuum no matemaTmyeckon Teopum yctonumsocTtn. — M.: Hayka, 1967.

UHdopmaTuka

Llenb gucunnamnHel:
M3y4yeHMe NPUHLMMNOB aAropUTMMU3aLMM U COBPEMEHHbIX METOA0B 06paboTKN MHPOpMaLLUK C

MCNON1b30BaHUEM aNTOPUTMUNYECKUX A3bIKOB.

3agauv gUcUMnAnHbI:
® OCBOEHMWeE CTyAeHTaMK 6a3oBbIX 3HaHMI B 061aCTU NPOrPaMMUPOBAHKS;
* M3yyeHue A3blKa BbICOKOTro ypoBHA (CU);

* NprobpeTeHre HaBbIKOB PaboTbl MPY CO34aHUU MPOrPAMMHOIO NPOAYKTA.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoMecs AONXKHbI

3HaTb:

- COBpPEMEeHHble MeToAbl U cpeacTBa pPa3paboTKM aNropMTMOB U MPOrpamMm;

- OCHOBHbIE KOHCTPYKLMKN A3bIKOB NPOrPammMmuUpoBaHMA 1 CNOCobbl 3anNnCcKH airopUTMOB Ha A3blKe
BbICOKOIO YPOBHSA (Ha cTaHAapTe A3biKa Cun);

- UMeTb npeacTaBaeHne o6 NCNoNb30BAHUM AONONHUTENbHbBIX MAKETOB M 6UBANOTEK NpU
NpPorpammMupoBaHuu.

YmeTb:

- pa3pabaTbiBaTb aAFOPUTMUYECKME U NPOrPAMMHbIE PeLLEHNA NPUKNALHOTO NPOrPaMMHOTO
obecneyeHus;

- MPUMEHATb Pas3/IMYHble METOAbI OTNAAKM NPOrpamm.

Bnagetb:

- HaBblKaMW 0CBOEeHMs 6onbLoro o6bema MHPopmaumm;

- HaBblKaMM CaMOCTOATENIbHOM paGOTbI npun co3gaHnm nporpaMmmHoro obecneueHus.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e MaccuBbl. Micnonb3oBaHUe yKasaTenem

e OcHoBbl anroputmm3saumn. bazosble NOHATUA A3bIKa CU

e  CuMmBOJbHblE CTPOKM. CBOOOAHbIE MAacCMBbI CTPOK

e TekcToBble dainbl

o  ODyHKUUK

e [InHamunueckue CTpPyKTypbl. BUHapHble AepeBbA. Xaw-Tabanubl
e JInHamuyeckue cTpyKTypbl. CNUCKK

e Knaccbl namatu. InHamuyeckoe pacnpegeneHne namatm

e [lobuToBble onepaumm

OcHoBHas nuTepaTypa:

1. A3bik nporpammuposanmsa C [TekcT] : [yueb. nocobue ana sy3os] / b. KepHuran, [. Putun ; nep. c
aHrn. u peg. B. /1. bpogosoro .— 2-e u3g., nepepab. u gon. — M. : Bunbamc, 2006,2007, 2009, 2010,
2012,2013,2015 .— 304 c.

2. NMporpammunpoBaHue Ha asbike Cu [TekcT] : yueb. nocobue ana sysos / B. B. Moab6enbckuis, C. C.
domMuH .— 2-e n3a., gon. — M. : ®MHaHCbI U cTaTUCTMKA, 2005, 2007,2009 .— 600 c.

3. ANrOpUTMbI U CTPYKTYPbI AaHHbIX [TekeT] / H. BupT ; nep. c aHra. . b. MNoawunesanosa .— 2-e usg,,



ucnp. — CN6. : HeBcknin AnanekT, 2001,2005 .— 352 c.

4. MpakTrKa nporpammuposaHus [Tekct] = The practice of programming / b. KepHuran, P. Maik ;
nep. c aHrn. u peg,. B. J1. bpogosoro .— M. : Bunbamc, 2004 .— 288 c.

5. C/C++. MporpammrpoBaHme Ha A3bIKe BbICOKOTO YpOBHA. CTPYKTYPHOE NPOrpaMmmMMpoBaHHe :
MpakTukym [TeKcT] : yueb. nocobue ana sysos / T. A. Masnosckasn, 0. A. LLlynak .— CI6. : MNutep,

2003 .— 240c.

Uctopusa KynbTypbl Poccun

Llenb gucunnanHel:

yrnybneHHoe M3yyeHme OCHOBHbIX MCTOPUKO-KY/IbTYPHbIX NPOLLECCOB HA TeppuTopum OTeyecTBa B
3MOXM KaMeHHOro, 6pOH30BOrO U XKene3Horo Bekos, B ApesHelt  CpeaHeBekoBon Pycn 1 B Poccuu
HOBOTrO BPEMEHW BMIOTb 0 COBPEMEHHOCTU B KOHTEKCTE UCTOPUM CconpeaesibHbIX 3eMesb (B OCHOBHOM
OoTHOCALLMXCA K TeppuTopumn bbisero CCCP) Ha poHe KpaTKoM XapaKTepUCTUKM
COLMAIbHO-3KOHOMMYECKMX U NOIMTUYECKMX NpoLeccoB, GOpMUpoBaHUE NpeacTaBAeHUs O

prnHEVILUMX AOCTUXKEHUAX oTeYyecTBEHHOMN KYAnbTypbl, 06 OCHOBHbIX TEHOEHUUNAX €€ Pa3BUTUA.

3a4a4u ANCUNNINHDIL:

- pa3BuTME HaBbIKOB CPAaBHUTENBHO-UCTOPUYECKOTO aHan3a, 0BAaLEHNE OCHOBaMU UCTOPUYECKOTO
MbILWINEHUA,

- BbIpaboTKa cNOCOH6HOCTU NPUMEHATDL NOJIlyYeHHble 3HaHUA B chepe nctopuu, B chepax

KYNIbTYPO/10OTMN U UCKYCCTBO3HAHUA.

B pe3ynbTaTe 0CBOEHMA AUCUMNAMHBI 06yYaloWmMecs AONKHbI

3HaTb:

- Ba’KHEWLME BEXM OCHOBHbIX MCTOPUKO-KYIbTYPHbIX MPOLECCOB Ha TeppuTopun OTeyecTsa B 3MOXM
KaMeHHoro, 6poH30BOro 1 Kefe3Horo Bekos, B [lpesHeli n CpeaHesekoBoi Pycu 1 B Poccum HoBoro

BpeMeHUn BN10Tb A0 COBPEMEHHOCTU B KOHTEKCTE UCTOPUUN conpenelbHbIX 3eME/Ib (B OCHOBHOM



OTHOCALLMXCA K Tepputopumn bbiswero CCCP);

- OCHOBHblE 3aKOHOMEPHOCTN NCTOPUKO-KY/IbTYPHbIX NPOLEccoB Ha Tepputopmn OTeyecTsa B INOXm
KameHHOro, 6poH30BOro 1 }ene3Horo Bekos, B [lpesHein u CpeaHeBekoBol Pycu n B Poccum HOBOro
BPEMEHMW BMN/IOTb 10 COBPEMEHHOCTU B KOHTEKCTE UCTOPUM conpeaesbHbIX 3emesb (B OCHOBHOM
OTHOCALLMXCA K TeppuTtopun bbisluero CCCP);

- KpynHenwwme gOCTUNKEHMA OTEYECTBEHHOM KY/AbTYPbl, OCHOBHbIE TEHAEHLUMM ee Pa3BUTHKA.

YmeTb:

OCYLLECTBNATb CPAaBHUTENbHO-UCTOPUYECKMIA aHAIM3, OBNAAEHNE OCHOBAMM UCTOPUYECKOTO
MbILNEHUA.

Bnapetb:

OCHOBaMW UCTOPMYECKOTO MbILIIEHUS, CMOCOBHOCTLIO MPUMEHSATL NOYYEHHble 3HAHUSA B chepe

NCTOPUM KYNbTYPbl, KY/IbTYPOOTMN N UCKYCCTBO3HAHUA.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

o Uctopua mn kynbtypa OTevectsa B 1917-2014

e (Ob6pasoBaHue n pa3suTne Poccuitckoro rocygapctaa B XIV-XVII BB. MicTopus 1 KynbTypa

e (Ob6pa3oBaHMe KNacCoOB M rOCYAapCTBA Y BOCTOYHbIX C1aBsAH. [peBHAA (LOMOHrobCcKas) Pyco.
KynbTypHO-uctopmyeckoe passutue. Pycckme 3eman n 3onotaa Opaa

e Poccuinckasa umnepusa B XVIII 8. UcTtopua n KynbTypa

e Poccuma B XIX - H. XX B. IcTopuA 1 KynbTypa

OcHoBHasa nuTepaTypa:

1. Uctopmsa nckyccts. OTedecTBeHHoOe UCKyccTBO [TeKcT] : yuebHuk ana sysos / T. B. UnbuHa .— 3-e
nsa., nepepab. u gon. — M. : Bbicwana wkona, 2000 .— 407 c.

2. Apxeonorus. Y4ebHUK ana cTyAeHTOB BbICLLIMX y4ebHbIx 3aBeaeHuit. Moa pegakumeit B.J1. AHnHa.
2-e n3gaHuve, ucnpassieHHoe n gonoaHeHHoe. Astopebl: dertapesa A.[l., Kantoposuy A.P.,
Ky3sbmuHbix C.B., Kbiznacos W.J1., leoHosa H.b., PoiHanHa H.B., MywkuHa T.A., Xopowes A.C. M.
M3paTtenbctBo MOCKOBCKOro yHuBepcuTeTa, 2012.

3. MupoHos C.B., bywyes I'.E. UcTopusa rocygapctsa Poccuiickoro. UctopuKko-6mubnnorpaduyeckune
ouyepku. KHura nepsas ( IX-XVI BB.). M., 1991.

4. MupoHos C.B., bywyes I'.E. UcTtopus rocyaapctea Poccuitckoro. Nctopuko-bubnmnorpaduueckume

ouyepku. Knura sTopasn ( XVII-XVIII B.). M.,1994.



5. MupoHos C.B., bywyes I'.E. UcTtopua rocyaapctea Poccuiickoro. Uctopmko-6mbanorpadumyeckme
ouyepku. KHura TpeTba ( XIX B.). M.,1995.
6. MicTopmA pycckoro 1 coBeTckoro uckycctea. / Mopa pegakumeit [.B. CapabbaHosa. M., 1989.

7. l0guH A.B. Pycckaa TpagmumMoHHaa HapoaHaa AyXOBHOCTb. M., 1994,

Uctopusa

Llenb gucumnanHol:

- yrny6neHHoe U3yyeHMe OCHOBHbIX MCTOPUYECKUX MPOLLECCOB Ha Tepputopmm OTeyecTBa B 3NOXM
KaMeHHOro, 6poH30BOro U »keJsie3Horo Bekos, B [lpesHelt u CpeaHesekoBoi Pycu 1 B Poccumn HoBoro
BPEMEeHMU, BMNJIOTb 10 COBPEMEHHOCTU B KOHTEKCTE UCTOPUN COMPee/bHbIX 3eMe/b (B OCHOBHOM
OoTHOCALLMXCA K Tepputopumn bbiBwero CCCP) Ha poHe KpaTKoM XapaKTepPUCTUKM
COLMAIbHO-3KOHOMMYECKMX U MOJIMTUYECKMX MPOLECCOB;

- popmMpoBaHME NPEACTaBNEHNA O KPYMHENLINX AOCTUKEHUAX OTEYECTBEHHOM KYbTypbl U

OCHOBHbIX TEHAEHLUMNAX €ee pa3BUTnA.

3agaum ANCUMNANHDI:

- pa3BUTUE HABbIKOB CPABHUTE/IbHO-UCTOPUYECKOTO aHaAM3a, OBlaZeHNE OCHOBAMU UCTOPUYECKOTO
MbILLNEHUS;

- BbIpabOoTKa CNOCOOHOCTU NPUMEHSATL NOJIyYEeHHble 3HAHWUSA B chepe UCTOPUN 1 MNOSIUTONOTUNN,

NCTOPUUN HaYKN.

B pesynbTaTe 0CBOEHWUA AUCLMMNIMHBI 0ByYatowmecs S0MXKHbI

3HaTb:

- OCHOBHble 3aKOHOMEPHOCTU COLLMAIbHO-3KOHOMUYECKUX N MOUTUYECKMX NPOLLECCOB Ha TEPPUTOPUU
OteuecTBa B [lpeBHeli u CpesHeBeKkoBow Pycy n B Poccn HOBOro BpemeHu BNIOTb 40 COBPEMEHHOCTU
B KOHTEKCTE UCTOPUM COMpeLesbHbIX 3eMe/b (B OCHOBHOM OTHOCSALLMXCA K TEPPUTOPUM BbIBLLETO
CCCP);

- Ba)KHeMLwune Bexm oCHOBHbIX NCTOPUNYECKNX NpOLLECCOB Ha TeppUTOpmUNn OTteuectBa OT APEeBHOCTU A0



COBPEMEHHOCTM B KOHTEKCTE UCTOPMU conpeaenbHbiX 3emesib (B OCHOBHOM OTHOCALLIMXCA K
Tepputopun bbiswiero CCCP).

YmeTb:

- OCYLLECTB/ATb CPAaBHUTENIbHO-UCTOPMYUYECKUIN aHANN3, OBlaeHMe OCHOBAMM UCTOPUYECKOTo
MbILINEHUS.

Bnagpetb:

- OCHOBaMM UCTOPUYECKOTO MbIL/IEHMSA, CNOCOBHOCTLIO MPUMEHATL NOJIyYeHHbIe 3HaHMA B chepe

NUCTOPUN N NONUTONOTUN, UCTOPUN HaYKWN.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e AHTU4YHaA KynbTypa B CeBepHom lMpuyepHomopbe. AHTUYUHOE Hacneame B anoxy Bennkoro
nepecesieHNA Hapoao0B.

e KynbTypa npacnassH, 6antos 1 pUHHO-YrPoOB B APEBHOCTU U PAHHEM CPEAHEBEKOBbLE

e KynbTypbl CKUPO-CMBUMPCKOro U CapMaTo- 'YHHCKOTO KOYEBHUYECKOrO MMpa EBpasuu.

e MeToAabl N UCTOYHMKKN N3yHeHUA UcTopun. XpoHonorma. CylHocTb, GopmMbl, GYHKLUM
NCTOPUYECKOro 3HaHuA

e  OCHOBHbIEe AOCTUXKEHMSA B NMPOLLECCE TEXHOIOTMYECKOMN 3BONOLNN B 3HEOUTE U BPOH30BOM
BeKe. MICKyCcCTBO M MAe0norna anoxm sHeonnTa-6poH3080ro Beka. OCHOBHbIE BEXM B OCBOEHUM
yKenesa. PaHHMI XKefe3Hbl BEK: OCHOBHbIE YepTbl Kak Ky/1bTyPHO-TEXHOOMMYECKOM SMOXM.

e OCHOBHble TEHAEHUNU KYyNbTYpHO-UCTOpUYeckoro passutma Pycu, Poccnun, CCCP n
nocrcoBeTckoi Poccum B anoxy CpeaHesekosba, HoBoro n Hoselwero spemeHw.

e [lpouncxoxaeHue YenoBeKa M 3apoXKAeHMe KyabTypbl. TOHATUA KAMEHHbIN BEK, SIHEONNT,
6POH30BbLIV U Kene3Hbl BeK. OCHOBHblE YepTbl KAMEHHOIO BEKa (NaNeonT, Me30InT, HEONT)
KaK KyNbTyPHO-TEXHO/IOMMYECKOM M aHTPOMNOreHEeTUYECKOM 3NOXM.

OcHoBHasa nuTepaTypa:

1. Uctopmsa nckyccts. OTedecTBeHHoe UCKyccTBo [TeKer] : yuebHuk ana sysos / T. B. UnbuHa .— 3-e
nsa., nepepab. n gon. — M. : Bbicwana wkona, 2000 .— 407 c.

2. Apxeonorus. Y4ebHUK ana cTyAeHTOB BbICLLMX y4ebHbIx 3aBeaeHui. Moa pegakumeit B.J1. AHMHa.
AsTopsbl: Oertapesa A.[., KaHtoposuy A.P., KyabmuHbix C.B., Kbiznacos U.J1., leoHosa H.b.,
PbiHamHa H.B., MywkuHa T.A., Xopowes A.C. 2-e nsgaHue, ucnpasieHHoe n gonoaHeHHoe. M.:
M3paTtenbcTBo MOCKOBCKOro yHuBepcuTteTa, 2012.

3. MicTopuaA pyccKoro n coBeTckoro nckyccrea. / Moa pegakumein [.B. CapabbaHosa. M., 1989.



KBaHTOBaA mexaHuKa

LUenb AMCUMNANHDI:
«KBaHTOBas mexaHUKa» — 3HaKOMCTBO C HeObbIYHbIMU CBOMCTBAMM KBAHTOBbIX CUCTEM, 0ByYeHUue
cnocobam onmncaHna HePeNATUBUCTCKUX KBAHTOBbIX CUCTEM, 3HAKOMCTBO C OCHOBHbIMM METoAamMu

OonncaHmA penaTMBUCTCKUX 4YacCtuu,.

3a4a4m AUCUMNANHDI:

3HAaKOMCTBO C 6a30BbIMW 3KCNEPUMEHTAIbHbIMU haKTamm B 061aCTM KBAHTOBOM GU3UKK, YCBOEHME
ypaBHeHui WpeanHrepa, MNayav n [lMpaKka, onmcbiBatoLLMX KBAaHTOBbIE IBAEHUA, OBNageHNe
MaTEMATMYECKMMM METO4aMM, MO3BOIAKOLWMMN PeLlaTb KBAaHTOBbIE YPAaBHEHUSA, peLLEHNe 3a43au,

OXBaTbIBAOLWLMX OCHOBHbIE MPUJIOKEHUA KBAaHTOBON GUIUKMU.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs SONXKHbI

3HaTb:

- YMC/IeHHble NOPALKU BEIMUMH, XapaKTepPU3yLoLLMe KBAHTOBbIE ABNEHUS;

- 9KCNepMMeHTa/IbHble OCHOBbI KBAaHTOBOW U3NKMU;

- OCHOBHblE NPUHUMMbI KBAHTOBOW MEXaHUKW;

- MeToAbl ONNUCAHNS KBAHTOBbIX CUCTEM;

- CBSI3b COOCTBEHHbIX BEKTOPOB M COBCTBEHHbIX 3HAYEHWUI ONEpPaTopPOB C HabAaEMbIMU U
-n3mepaembIMn GUINYECKUMU BEINYMHAMMU;

- OCHOBHbl€ TOYHO peLlaemMble MOAENN KBAHTOBbIX CUCTEM;

- OCHOBHble NPUBMKEHHbIE METObI PELEHNSA 33[a4 KBAHTOBOW MEXaHMKWN: KBa3nKAacCMUYecKkoe
NpUbAMXKEHUe, CTaLMOHAPHYIO U HECTALMOHAPHYO TEOPUIO BO3MYLLEHUIA, BAPUALIMOHHbBIN MeToz;
- MeToabl M cnocobbl ONUCaHMA CUCTEM TOXKAECTBEHHbIX YaCTUL, B KBAaHTOBOM TEOPUU;

- MeToAbl ONMCAHMA pacCeaHMA YacTuml,;

- ONUCaHMe B3aMMOAENCTBMA INEKTPOMArHUTHOIO U3/1yYEeHUA C KBAHTOBbIMW CUCTEMAMM 3aPALO0B;
- OCHOBbI PENSATUBUCTCKOM KBAaHTOBOM TEOPUMU.

YmeTb:

HaxoAuTb 6e3pasmepHble NapaMeTpbl, onpeaenatolmne U3yvyaemoe ABAeHUe;

npon3soanTb YNCNIEHHbIE OLLEHKK NO NOPAAKY BE/IMYUNHDI,



- HAXOAWTb SHEPreTUYeCcKne CNeKTPbl U BOSHOBbIE GYHKLMKU B OAHOMEPHbIX C/Iy4anx;

- HAXOAWTb KBAHTOBOMEXAaHMYECKNE CpeaHME C MOMOLLBIO U3BECTHbIX BOIHOBbLIX GYHKUMIA;

- NPUMEHSATb KBa3MKAaccMyecKoe NpUbanKeHMEe A1A OLEHKN YPOBHEW SHEPTUN U BEPOATHOCTEN
NPOXOXAEHWUA CKBO3b NOTEHLMaNbHbIe Bapbepbl;

- MPUMEHATb CTaLMOHAPHYO TEOPUIO BO3SMYLLEHUI ANA HAXOXKAEHMA NOMNPABOK K YPOBHAM HEPTUN U
BOJIHOBbIM GYHKUMAM;

- NPUMEHATb HECTALMOHAPHYIO TEOPUIO BO3MYLLLEHMI AN1A HAaXOXKAEHWUA BEPOATHOCTEN NEPEXOA0B
MEXKAY COCTOAHUAMM;

- pewaTb 334341 O HAXOXKAEHUN COCTOAHUIM U SIHEPTETUYECKOrO CNEKTPA CUCTEM MHOFMX, B TOM YMcne
TOXAECTBEHHbIX, YacTULL;

- BbluMcnAaTb guddepeHumanbHble ce4eHMA pacceaHNa YacTuL, Pas/IMYHbIMU NOTEHLMANAMMU;

- ONpeaensaATb BO3MOXKHOCTb ONTUYECKMX NEPEXOA0B MEKAY COCTOAHUAMM CUCTEM 3aPAL0B U
OLLeHMBATb BPEMEHA *KU3HWN BO3DYHKAEHHbIX COCTOAHUN.

Bnagetb:

- KyNbTYPOM NOCTAHOBKM 33434 KBAHTOBOWN MEXaHUKM;

- OCHOBHbIMW METOAAaMM PeLLEHNA 33434 KBaHTOBOM MEXaHMKN, B YaCTHOCTU, O HAXOXKAEHUU
CObHCTBEHHbIX PYHKLMI U COBCTBEHHDbIX 3HAYEHWU I ONepaTopPoB GU3UYECKUX BENUYUH;

- HaBblKaMW TEOPETUYECKOrO aHann3a, MOLENNPOBAHUA U OLLEHOK CBOMCTB peasnbHbIX PU3NYECKMX

cuctem, 061a4a10LWMX KaK UCKPETHBIM, TaK M HENPEPbIBHbIM CNEKTPOM.

K cofepaHuio gucLMnAnHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e Bo/IHOBaA MexaHWKa NPOCTbIX CUCTEM U TeOpPUA pacceaHun
e MaTemaTuyeckme OCHOBbI KBAHTOBOW Teopun

OcHoBHas nuTepaTypa:

1. TeopeTtunueckan pusmka [Tekct] : 8 10 T. T. 3 : KBaHTOBan mexaHWKa. HepenaTMBUCTCKas Teopus :
yueb. nocobue ana sysos / /1. [. NaHpay, E. M. ludwmu, ; ots. pea. /1. . NMuTaesckuin .— 4-e n3ga,,
ncnp. — M. : Hayka, 1989 .— 768 c.

2. 3agaum no TeopeTuyeckon pusmke [Tekct] : yueb. nocobue ans sysos / 0. M. Benoycos, C. H.
Bypmuctpos, A. N. TepHos .— [JonronpyaHolt : MHTennekT, 2013 .— 584 c.

3. 3a4aum No KBaHTOBOM MexaHuKe [TeKcT]. T. 2 : [yueb. nocobue ans sy3os] / 3. datorre ; nep. ¢



aHra. b. A. JlbicoBa ; nog, pea. u ¢ npegucn. A. A. Cokonosa .— 3-e usg. — M. : JIKU, 2010 .— 320 c.
4. 3ap3a4M No KBaHTOBOW MexaHuKe [TekcT]. T. 1 : [yueb. nocobue ana sysos] / 3. datorre ; nep. ¢
aHrn. b. A. JlbicoBa ; nog, pea. u ¢ npegucn. A. A. Cokonosa .— 3-e nsg. — M. : JIKU, 2010 .— 344 c.

5. B.A. ®ok. Hauana KBaHTOBOM mexaHUKK. - M.: U3paTenbctBo URSS, 2014.

KorHutueHaa HeMpoHayKa

Lenb gucumnamHsbi:

— NO3HAKOMWTb CTYAEHTOB C HEMPOHHbLIMWU OCHOBAaMU KOTHUTUBHOM AeATeNbHOCTM, 06CyanNTb
TEOPETUYECKUI U SIKCMEPUMEHTA/IbHLIN MaTepunas MUPOBON COBPEMEHHOWN HEMPOHAYKH,
Helpobuosiormm n HelMpoPrn3noornMm, PacCMOTPETb HepeLLleHHble NPobiemMbl HEMPOHAYKKU, NPUBECTU

OCHOBHbl€ MeTO4bl NONYHEHNA SKCNEPUMMEHTA/IbHbLIX AaHHbIX.

3a4a4m AUCUMNANHDI:

- npnobpeTeHne 6a30BbIX 3HaAHUI B 061aCTU HEMPOHAYKK;

- OCBOEHWE METOANYECKOMN U METOLO0NOIMMYECKOM 6a3bl KOTHUTUBHOM HEMPOHAYKY;

- 3HAaKOMCTBO C OCHOBHbIMW pe3y/ibTaTaMM OTeYECTBEHHbIX U 3apyberkHbIX paboT No uccnefoBaHUIO
MO3ra, CBSA3aHHbIX C pa3paboTKoi Npobaem KOrHUTUBHOM HEMPOHAYKU;

- bopmMupoBaHMe NpeacTaBNEHUIA O NPUKAAAHOM 3HAUYEHUU KOTHUTUBHOW HEMPOHaYKM.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLLMecs AOMKHbI

3HaTb:

- OCHOBHble CTPYKTYPHbIEe N QYHKLIMOHAIbHbIE XapaKTEPUCTUKN HEPBHbIX KNETOK;

- OCHOBHbIE NPUHUMMbI CTPOEHMA U CUCTEMHOWN OPraHM3aLMN FON0BHOIO MO3Ta;

- OCHOBHble COBPEMEHHbIE METOAbI UCCIeA0BAHUA HEMPOKOTHUTUBHbIX NMPOLLECCOB;

- OCHOBHblE TEOPUN O HEPBHbIX OCHOBAX KOFHUTUBHbIX GYHKLMIA;

- OCHOBHble pe3ynbTaTbl COBPEMEHHbIX IKCMEPUMEHTa/IbHbIX Pa3paboToK B 061aCTM KOTHUTUBHOW
HelMpOoHayKu.

YmeTb:



- MN0/1b30BaTbCA CBOMMM 3HAHUSAMM A/1A NOCTAHOBKM HOBbIX 33424 B 06/1aCTU KOTHUTUBHOM
HelMpOoHayKu;

— CONOCTaBAATb AaHHble, NOIyYEeHHbIE B Pa3HbIX IKCNEPUMEHTA/IbHbIX UCCNeA0BaHUAX;

— NPOBOAMUTL METOL0/0MMYECKYIO OLLEHKY 06CYKAaEMbIX PE3yNbTaToB;

— aHaM3MpoBaTb COBPEMEHHbIe paboTbl B 061aCTU HEMPOKOTHUTUBHbIX HAYK;

— dpopmynmpoBaTb 3a4a4M U UHTEPNPETUPOBATL PE3ybTaTbl HEMPOKOTHUTUBHbIX SKCMNEPUMEHTOB;
— COOTHOCUTb Hay4Hble 1 TEXHOJIOTMYECKME 3a43a4N B HEUPOKOTHUTUBHbIX UCCIEA0BAHUSAX.
Bnagpetb:

- OCHOBaMM KOMMbOTEPHOIo aHa/in3a noseaeHNA U HGVIpOKOFHMTVIBHbIX npoueccos,

— HaBblKaMM 0CBOEHUA 60/blLIOro 06bema MHbopmauuu;

— HaBblKaMM HaxoXAeHus Heobxoanmon Helipobronornyeckoi nHbopmaummn B MHTepHeTe;
— HaBblKaMu paboTbl Ha Helipoburonormyeckom obopya0BaHNY;

— HaBblKaMyM PaboTbl C NOBEAEHNEM HKUBOTHbIX;

— HaBblKaMW aHa/In3a aKCNEPUMEHTA/IbHbIX AaHHbIX.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e MeTogbl HEPOHaYK.

e KOHHeKTOM Mo3ra.

e HelpoH: CBOWCTBA, CTPOEHME, AKTUBHOCTb.
e  MbiWwneHne 1 co3HaHue.

e Oby4yeHune 1 NamATb.

e [loBeaeHne opraHM3MOoB.

OcHoBHas nuTepaTypa:

1. HelipoH. O6paboTka CMrHanoB, NNAaCTUYHOCTb, MOAENMPOBaHMe. PykoBoacTso /nog pea.
E.H.Cokonosa n gp. — TtomeHb: N3gatenbcteo TromeHcKoro focyaapcteeHHoro YHusepcuteta, 2009.
2. Hukonc . OT HenpoHa K mo3ry. — M.: U3a. YPCC, 2012.

3. Ncuxodpusmnonorus. YuebHnk ana BY3os /nog pea. H0.U. AnekcaHaposa. — Cl6.: Mutep, 2009.

4. Bennykosckuit .M. KorintmnsHasa Hayka. OcHOBbI NcMxonorum nosHaHus. — M.: Cmbica, 2006.



KpaTHble nHTerpanbl U Teopua nons, I'apMOHM‘-IECKMﬁ daHanums

Lenb gucumnamHsbi:

- opmunpoBaHue 6a3oBbIX 3HaAHMI NO MaTeMaTUYECKOMY aHaIn3y A5 AaNbHENLWero UCnoib30BaHUA B
Apyrux obnactax maTtemaTUYeCKOro 3HaHMUA U ANCUMNAMHAX eCTeCTBEHHOHAYYHOro coaepKaHus;

- opmmpoBaHME MaTEMATUUECKOKN KyAbTypbl, MCCNEA0BaTEIbCKUX HAaBbIKOB M CNOCOBHOCTH

NPUMEHATb 3HAaHNA Ha NPAaKTUKE.

3a4a4m AUCUMNANHDI:

— dopmupoBaHue y obyyaroLmxcs 6a30BbIX 3HAHWIN MO MaTEMATUYECKOMY aHaNun3y;

— dopmuMpoBaHMe 06LLEMATEMATUYECKOM KYNbTYPbl: YMEHME IOTMYECKN MbIC/INTb, MPOBOAUTL
[0Ka3aTe/IbCTBA OCHOBHbIX YTBEPXKAEHMM, YCTaHABANBATL IOFMYECKUE CBA3U MEXAY NOHATUAMMK;

— popmMMpOBaHME YMEHUI N HABbLIKOB MPUMEHSATb MOJIyYEHHbIE 3HAHUA ANS PELUEHNS aHAIUTUYECKUX

3a4a4, CaMOCTOATE/NIbHOIO aHa/M3a NOoJIy4eHHbIX pe3y/ibTaTOB.

B pe3synbTaTe 0CBOEHMA AUCUMNIMHBI 06yYaloWwmMecs AOMKHbI

3HaTb:

- onpeaesieHne 1 CBOWCTBa TEH30POB U BHELLHUX GOPM, TEH30PHbIE ONepaLym, TEH30PHbIV 3aKOH
npeobpa3oBaHMA KOOPAMHAT;

-onpeaeneHne U 0OCHOBHble CBOMCTBa anddepeHLmanbHbix GOpM, KPUBOAMHENHBIX U NOBEPXHOCTHbIX
MHTerpanos oT ¢popm, BHewHero anddepeHuymana popmsbl, 06yt Teopemy CTOKCa;

- CBOMCTBA pOTOPA W AMBEPreHL MU BEKTOPHOTO NOJISA, Knaccuyeckne popmybl MpuHa, CTokca
OcTporpaackoro — Faycca; 0CHOBHble CBOMCTBA PpYHKLMOHANbHbIX PAAOB M HECOBCTBEHHbIX
WHTErpanos, 3aBMUCALLMX OT NapaMeTPOB, TEOPEMbI O PAaBHOMEPHOM CXOAMMOCTU U aHANIUTUYECKKE
CBOMCTBA PaBHOMEPHO CXOAALLMXCA PALOB U UHTETPasos;

- TeOpeMy 0 CXOAMMOCTM CTENEHHbIX PAA0B, TeopeMy Kown — Agamapa, CBOMCTBA aHAaIMTUYECKMX
dYHKLMI; TEOPEMBI O CXOAMMOCTM M PAaBHOMEPHOI CXOAMMOCTHM pagos Pypbe, Teopemy Peitepa,
Teopembl Belieptpacca o npubamkeHnm dyHKUMIA MHOroYAeHamm; CBOMCTBA NpeobpasoBaHms
®dypoe,

- Teopemy obpaleHuns npeobpasoBaHua Oypbe; onpeaesneHne, 0CHOBHbIE CBOMCTBA U NMPUMEpPDI

0606U1LEeHHbIX GYHKUMNA.



YmeTb:

- OCYLLLECTB/ATb OCHOBHbIE OMNepaLnmn C TeH30PaMM U BHELWHMMIU GOPMaMM, BbIYUCAATL UX
KOOPAMHATbI; HAXO0A4UTb KPUBOJIMHENHbBIE U NOBEPXHOCTHbIE MHTErpasbl oT AnddepeHumanbHbix Gopm,
BbIYMCNATb BHEWHUI guddepeHuman, nonb3osatbea opmynol CToKkca,

- HAXo0AMTb ANBEPrEeHLMIO N POTOP BEKTOPHOIO NoAA; Uccnenosatb PyHKLUMOHANbHbIE PAabl U
HecobCTBEHHbIE MHTErPasbl, 3aBUCALLME OT MAaPaMETPOB, Ha MOTOYEYHYHO M PaBHOMEPHYIO CXOAMMOCTD,
- BbIYMCNATb PaAnNyC CXOAMMOCTU CTENEHHOTO pAAa, pasnaraTb pyHKUMIO B psag Pypbe 1 uccnenosatb
€ro CXoAMMOCTb, BbIYNCAATbL Npeobpa3soBaHne Pypbe, HAXOAUTb NPOM3BOAHbIE 000OLEHHbIX
dyHKUMNA.

Bnapetb:

- TEH30pHOW anrebpoit Ans ee NPUMeEHeHMA B aHanuse 1 pusmnKe, annapatom gauddepeHumanbHbix
$dopM, KPMBOSIMHENHDBIX N MOBEPXHOCTHbIX MHTErPasioB U BHELLIHUX NMPOMU3BOAHbIX U €ro
NPUIOKEHUAMU B AuddepeHLnaNbHbIX YyPaBHEHUAX U TEOPETUUYECKON PpUusmKe,

- Teopmen GYHKLMOHaNbHbIX PALOB U HECOBCTBEHHbIX MHTErPaNoB, rAPMOHUYECKMM aHa/IM30M U

nepBbIMU NOHATUAMM TEOPUN 060OLLEHHBIX PYHKLMI, UX NPUNOKEHUAMM.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e TeH3opHas anrebpa M BEKTOPHbIN aHaNU3.

e  O®yYHKUMOHANbHbIE MPOCTPAHCTBA M 0606LLEHHbIE QYHKLUUMN.

o  DOyHKUMOHANbHbIE PALbI U HECOBCTBEHHbIE MHTErpasbl, 3aBUCALLME OT NapameTpoBs. CTeneHHble
pagpl, paasl Pypbe M npeobpasosaHne Pypbe

OcHoBHas nuTepaTypa:

1. MaTtemaTtunyeckuit aHanms [TekcT] : B 2 u. : yuebHUK ansa sy3os / B. A. 3opuy .— 5-e usg. — M. :
MUHMO, 2007 .— 4.2. - 794 c.

2. MatemaTtnyeckuii aHanus [Tekcr] : B 2 4. : yuebHUK ansa By3os / B. A. 3opuy .— 5-e n3g. — M. :
MLHMO, 2007. — Y.1. - 2007. - 664 c.

3. C60pHMK 33434 1 yNpaskHEeHN No matemaTudeckomy aHanmsy [Tekct] : yueb. nocobue ansa By3os /
b. M. Aemugosuy .— M. : Actpenb, 2004, 2005, 2007 .— 558, [2] c. : un. - 8 000 3ks. - ISBN
5-271-03601-4( B nep.).

4. Kypc matemaTnyeckoro aHanmsa [Tekct] :B 3T. : yuebHUMK ana sy3os. T. 1. AnddepeHumanbHoe n



WHTErpasabHoe ncumcaeHma GyHKUMn ogHo nepemenHoim / /1. [1. Kyapasues .— 5-e nsa., nepepab. u
aon. — M. : poda, 2003, 2006 .— 704 c.

5. Kypc matemaTtuyeckoro aHanusa [TekcT] : yuebHuK ans By3os / C. M. HUKONbCKUIA .— 6-e 134,
ctepeotmn. — M. : dusmaraut, 2001 .— 592 c.

6. Kypc matemaTtmyeckoro aHanmsa [TeKcT] :B 3T. : yuebHUK ana sy3os. T. 1. AnddepeHumnanbHoe u
MHTErpasabHoe ncumcaeHma GyHKUMin ogHo nepemenHoin / 1. [1. Kyapasues .— 5-e nsa., nepepab. u
pon. — M. : poda, 2003, 2006 .— 704 c.

7. C.M. N1bBOBCKUIA. JleKunm no matematuyeckomy aHanmsy. MUHMO, 2009.

NabopaTopHbI NPaKTUKYM MO HaHO-, 6UO-, UHPOPMALUOHHBLIM U

KOrHUTUBHbIM TEXHOJI0TMAM

Llenb gucunnanHol:

- 03HAaKOMMUTb CTYZEHTOB C SKCMEPUMEHTANIbHBIMU METO4AaMMN UCCNeA0BAHUA CTPYKTYpPbI, COCTaBa U
CBOMCTB CNOMHbIX GU3NYECKUX U BUONOFMYECKMX CUCTEM NYTEM NPOBEAEHNA N3MEPEHMI Ha
coBpemeHHOM 0b6opynoBaHMM PecypcHbix LeHTpoB KypuaTosckoro komnaekca HBUKC-texHonormi

HauunoHaIbHOro MCCNeaoBaTeIbCKOro LeHTPa « KypyaTOBCKMIA MHCTUTYTY.

3agaum ANCUMNANHDI:

- OCBOEHME TEXHWUKU NPOBEAEHMA N3SMEPEHNIA;

- 06pabOoTKM pPe3ybTaToB M aHaIN3a NONYYEHHbIX AAHHbIX B CIEAYHOLMNX SKCNEPUMEHTaANbHbIX
MeTo4ax: PeHTreHOBCKaAa aAndpaKuma, peHTreHO- GAyopeCcLEHTHbIN aHanus;

- NPOCBEYMBAIOLLLAA 3NEKTPOHHAA MUKPOCKONUA, PACcTPOBAsA 3/1IEKTPOHHAA MUKPOCKONMA,
anddepeHuManbHas CKaHUPYOLLAA KaNopuMeTpuUsa, onpeaeneHune ruapodunbHoOCcTU n rmapocdobHocTH

NOBEPXHOCTU.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI

3HaTb:



- OCHOBHblEe NONOXEHNA Pa3fenos 06en PU3NKM — KNacCUYECKOM MEXaHUKN, TEPMOLANHAMMUKN U
MONEKYNAPHON QUBNKM,

- K/TACCMYECKOM INEeKTPOANHAMMUKK, ONTUKU, aTOMHOM N AAEPHOM GU3NKK;

- 6a30Bble NPUHLMMNbl KBAHTOBON MEXAHWUKM;

- OCHOBbI HEOPraHNYeCcKol U BUOOPraHNYECKOM XUMUM.

YmeTb:

- NPOBOANTbL U3MEPEHUA U 06pabaTbIBaTb UX Pe3ybTaTbl,

- YCTAHaB/AMBATb CBA3N MeXAy HabatogaemMbIMU ABNEHUAMU U MAaTEMATUUECKMMU MOLENAMM,
OMMUCbIBAIOLLMMM 3TN ABNEHUA.

Bnapetb:

- MaTeMmatnyeCKMmMmmn metTogamm 06pa6OTKM pPe3ynbTaTtoB M3MepeHMl\/‘1

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e  PeHTreHOCTPYKTYPHbIA aHaN3 NOANKPUCTaNANYECKUX 0bpasuos 1

e PeHTreHo-dpayopecLeHTHbIM aHann3

e [lpocsBeymBatoLLasA 3NEKTPOHHAA MUKPOCKOMNNA

e 4acTpoBas 3/1eKTPOHHAA MUKPOCKONMUA

o [InddepeHumanbHana CKaHUPYHOLLAA KANOPUMETPUA: UCCNe0BaHMe TeNI0BbIX 3PEKTOB,
conpoBoXaatowmx ¢a3oBble U penakcaLMOHHbIe Nepexoabl

e  U3yyeHne napameTpoB rmapoPpuabHOCTU N rTMAPodOBHOCTN NOBEPXHOCTH

e CKBWUA-marHutomeTp

e CucTema M3mepeHUA XapaKTepucTuk nonynpososHukos Keithley 4200

e [unddepeHumanbHbiii CKaHUpytowmii KanopumeTp Perkin Elmer DSC 8500

e UNK-®ypbe cnektpomeTp Nicolet iS5

o AMP cnektpomeTp

OcHoBHas nuTepaTypa:

1. OcHoBbl Broxumun JleHnHgxepa [Tekct] : B 3 T. = Leninger Principles of Biochemistry : [ yue6.
nocobue ana sysos] / [I. HeabcoH, M. Kokc ; nep. c aHra. T. M. Moconoso# [n ap.] ; noa pea. A. A.
BorpaHoBa, C. H. KoueTkoBa .— M. : BUHOM. /1a6. 3HaHui1, 2012 .— (/ly4wmnin 3apyberkHbIn
y4ebHuk) .— T.2 : BuosHepreTnka n metabonusm. - 2012. - 636 c.

2. OcHoBbI bUoxmMmum NleHnHaKepa [Tekcr] : B 3 T. = Leninger Principles of Biochemistry : [ yue6.
nocobue ana sysos] / [. HenbcoH, M. Kokc ; nep. c aHra. T. M. Moconosoi [u ap.] ; noa pea. A. A.

BorpgaHoBa, C. H. KoueTkoBa .— M. : BUHOM. N1a6. 3HaHui1, 2012 .— (/ly4wmnin 3apybekHbIn



y4ebHUMK) .— T.1 : OcHoBbl Buoxummnn. CTtpoeHue 1 Katanus. - 2012. - 694 c.

3. buoxmmumsa yenoseka [Tekct] : 8 2 T. T.2 = Harper's Biochemistry : yue6HuK ans sy3os / P. Mappu
[v ap.]; nep. c aurn. M. 1. Tposgosoii [u ap.] noa pea. /1. M. TmHogmaHa .— M. : Mup, 1993 .— 415
C.

4. Buoxmumusa [TeKkcT] : yuebHUK ana cTyaeHToB mea. By308 / nog pea. E. C. CesepuHa .— 5-e usg,,
ucnp. n gon. — M. : I0TAP - Megua, 2013, 2015 .— 768 c.

5. 2nnor B., dnmoT . Buoxumus n monekynapHas 6uonorus, — M.: Usgatenbcteo BuomeanumHckom
xumum PAMH, 1999.

6. KHoppe [O.T., Mbi3nHa C.[. buonornyeckasa xumua. — M.: Boicwana wkona, 2000.

7. Nelson D., Cox M.M. Leninger Principles of Biochemistry. — N.-Y.: W.H. Freeman and company,
2005.

8. HenbcoH [., Kokc M. buoxumua. — M.: buHom, 2012.

9. bennamu J1. UHdpaKpacHble cnekTpbl monekya. — M.: U3gaTenbcTBO MHOCTPAHHOM INTEPaTYpPbl,
1963.-444 c.

10. TapytuHa J1.U., No3gHAkoBa @.0. CneKTpanbHbIM aHaM3 noanmepos. — J1.: Xumusa, 1986. — 248
C.

11. CunbBepcTeitH P., Bebetep ., Kumn O. CnekTpoMmeTpuyeckan naeHTMduKauma opraHMyeckmx
coegmHeHun. — M.: BuHom. SlabopaTtopua 3HaHuiA, 2012. -557 c.

12.VY. YangnaHar, Tepmudeckne metodpl aHanmsa./ MNep. c aHra. nog pea. B. A. CrenaHosa u B. A.
bepwrteiHa — M.: «Mup», 1978. - 526 c.

13. Magopckuii C. Tepmuyeckoe pasioxeHUe opraHnyeckux nonmmepos . Mep. c aHrn. nog pea. C. P.
Padumkosa. — M.: Mup, 1967. — 328 c.

14. TopwkKos B.C., Tumawes B.B., CaBenbes B.I'. MeToabl GU3UKO-XMMUYECKOTO aHAIN3a BAMKYLLMX
BewecTs. — M .: Bbicwas wKona, 1981.- 335 c.

15. A.BpayH, ®.dnoing, M.CeitH3bepu. CnekTpockonma opraHmMyecknx sewects. M. "Mup", 1992.
16. X.l'oHTep, BBeaeHue B Kypc cnekTpockonuun AMP. M. "Mup", 1984.

17. 3.lepoym. CoBpemeHHble meToabl AMP ana xumuyeckux nccnegosaHuin. M., "Mup", 1992.

18. Casenbes WU.B. Kypc obuieit ¢pusukn. T.3. M.: KHoPyc, 2012.

19. KanawHwukos C.I. dnektpuyectso. M.: dusmatant, 2003.

20. Upopos. WU. E. dnektpomarHeTnam. OCHOBHble 3aKoHbl. 2006 r.



JNluHeitHan anrebpa

Lenb gucumnianHbl:
OCBOEHME CTyAeHTamMM dyHAAMEHTa/IbHbIX 3HaHUI B 061aCTN IMHENHON anrebpbl U aHaIMTUYECKOM
reoMmeTpun, nsyyeHune cnocoboB pelleHma 3a4a4 MeTogamMu IMHENHOM anrebpbl U aHAAUTUYECKON

reomeTpuu.

3a4a4m AUCUMNANHDI:

- popmmpoBaHMe 6a30BbIX 3HAHMN B 06/1aCTU IMHENHOM anrebpbl U aHAIMTUYECKON reOMeTPUN Kak
AVNCLMNUHBI, UHTErpUpYyloLwei obLiemaTeMaTMYeCcKyo NoAroTOBKY NPUKAAAHbIX MaTeMaTUKOB U
dU3MKOB M 0becneunBatroLLEN TEXHOIOTMYECKNE OCHOBbI COBPEMEHHbIX MHHOBALIMOHHbIX chep
OeATeNbHOCTY;

- 0byyeHue CTyAeHTOB NPUHLUMMNAM NPUMEHEHWNS OCHOBHbIX MOHATUIM INHENHOM anrebpsbl.

B pe3synbTaTe 0CBOEHUA AUCUMMNIMHBI 0ByYaloWwmecs AOIKHbI

3HaTb:

- OCHOBbI TEOPUM IMHENHDbIX MPOCTPAHCTB, ONpeAeneHMA U CBOMCTBA NOANPOCTPAHCTB, UX 6a3ncos,
CYMMbI U NepeceyeHuns, meTog, Maycca peleHnsa CMCTEM IMHENHbIX YPaBHEHMWIA, CBOMCTBA CIOMKEHUSA U
YMHOeHWA MaTpuL, onpeaesieHne 1 CBOWCTBa paHra u onpesennTesns MmaTpuLbl, CBOACTBA
KOMMNEKCHbIX Yncen;

- onpeaeneHune NMHeNHoOro oTobparkeHums, CBOMCTBaA ero sapa u obpasa, onpegeneHune U CBOMCTBA
cob6CTBEHHbIX 3HaYEHM, COBCTBEHHbIX M KOPHEBbIX BEKTOPOB, TEOPEMY O XOopAaHoBoW dopme
onepartopa, onpegeneHne U CBOMCTBA BUNNMHENHBIX M KBaAPATUYHbIX GOPM;

-Teopemy 0 KAHOHMYECKOM BMAE KBAAPATUYHOM GpOPMbI, 3aKOH MHEPLMU, onpeaeneHme
3HaKoonpeAeneHHon 1 3HakonepemeHHoM ¢opmbl, KpuTepuit CunbBecTpa;

- onpeaeneHne eBKANA0BA NPOCTPAHCTBA, OCHOBbI MHOTOMEPHOW €BKIMAOBON reOMETPUM, CBOMCTBA
CaMOCOMPAXKEHHbIX, YHUTAPHbIX MU OPTOrOHa/IbHbIX ONEPATOPOB, CBOMCTBA BUNNHENHDBIX U
KBa4paTUYHbIX GOPM B €BKANA0BbIX NPOCTPAHCTBAX.

YmeTb:

- peLaTb CUCTEMbI IMHENHbIX YPaBHEHMI, Haxo4MTb 6a3MCbl MU Pa3MePHOCTU NOANPOCTPAHCTB, UX

CYyMM “ nepecequMﬁ, BbIMUCbIBATb MaTpuLly JNINHEeNHoro onepartopa, HaxoauTb COBCTBEHHbIE 3HaYeHUA



M cobCcTBEHHbIE BEKTOPbI;

- NPUBOANTb MATPULY onepaTopa K *KopaaHoBoh ¢opme, HAXO4UTb KAHOHUYECKUI BUA, KBAAPATUUYHOM
dopmbl, nccnegosatb opMy Ha - 3HaKoOoNpeaeIeHHOCTb;

- onpeaensATb KAHOHMYECKUI BUA OPTOTOHAIbHOTO, YHUTAaPHOIO M CaMOCONPAXKEHHOIO onepaTopa,
NPUBOAUTL KBAZPATUUHYO GOPMY K F1aBHbIM OCAM OPTOrOHa/IbHbIM NpeobpasoBaHueEM.

Bnagpetb:

annapaTom MaTpuL, U IMHENHBIX YPAaBHEHWI U €ro NPUNOKEHUAMMU; METOAAMMN TEOPUM IMHENHBIX

onepaTopoB U KBAAPATUYHbIX GOPM.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e  AHanuTU4ecKkan reomeTpua U BEKTOpHan anrebpa

e  bBuaunHelHble U NONYTOPaAUHENHblE GOpPMbI

e  BuaunHelHble U NoJyTopaanHeNHble GOPMbI B EBK/INAOBbIX MPOCTPAHCTBAX
e EBKAMAOBbI M YHUTAPHbIE MPOCTPAHCTBA

e KpwuBble BTOPOro nopAagKa Ha naoCKoCTH.

e JInHelHble oTobparXKeHUsA NMHENHbIX MPOCTPAHCTB.

e JInHelHble NPOCTPAHCTBA

e  MaTpuubl 1 CUCTEMbI TIMHENHbIX YPAaBHEHUI

e OnepaTtopbl B €BKANAOBbLIX M YHUTAPHbIX MPOCTPAHCTBAX

e [loBepxHOCTN BTOPOro NOpAAKa B MPOCTPAHCTBE

OcHoBHasa nuTepaTypa:

1. Kypc aHanuTU4ecKkomn reomeTpum 1 nHelriHow anrebpbl [Tekcr] : yuebHuK ans sysos / 4. B.
beknemuwes .— 12-e u3g,, ncnp. — M. : dusmataut, 2008, 2009 .— 312 c.

2. COOpHUK 3aa4 NO aHA/IMTUHECKON FEOMETPUM U INHENHOM anrebpe [TeKcT] : yueb. nocobue gns
By308 / /1. A. beknemuwesa, A. t0. MeTtposuy, U. A. Yybapos ; nog pea. [. B. beknemuiwesa .— 2-e

nsa., nepepab. — M. : dusamataut : Jlab.6a3oBbIx 3HaHKi, 2003, 2004, 2006, 2012, 2014 .— 496 c.

MeTtogbl onTMMMU3aLUn

Lenb AMcumMnAnHbI:

Lenb KypcCa - OCBOEHUE CTyAEHTAMU d)yHAaMEHTaI'IbeIX 3HaHWI B 0bnacTu MeTo40B ONTUMKU3aLLUN



BbIYUC/ZIUTENbHbIX NpOoL,eccosB, a/IOPUTMOB KOHCprKTVIBHOVI annpoKCMmauunn B NpoCTpaHCTBE C,
n3yvyeHume coppemMeHHbIX HNCNIEHHbIX METOA0B peleHnAa JINHENHbIX U HEIMHENHbIX CUCTEM ypaBHeHMl\/‘I,

a TaKKe obnacreit ux NPaKTU4YeCKoro npumeHeHuA.

3a4a4m AUCUMNANHDI:

- popmmpoBaHue 6a3oBbIx 3HaHMI B 061aCTU ONTUMMU3ALLUN YUCNEHHBIX METOLO0B MATEMATUYECKOTO
MOAENMPOBAHUSA KaK AMUCLMNANHDI, 0BecneymnBatowen TEXHONOrMYECKME OCHOBbI COBPEMEHHbIX
WHHOBALMOHHbIX chep AeATENbHOCTY;

- 0byyeHme cTyAeHTOB COBPEMEHHbBIM METOAAM peLlleHna HONbLIMX CUCTEM M 03HAKOMJ/IEHUE C UX
NPUNOKEHNAMMU;

- dommpoBaHMe NOAXOA0B K BbIMOJHEHUIO UCCNELOBAHUI CTYAEHTAMM NO MaTeMaTUYECKOMY

MOZENNPOBaHMUIO B PamMKaXx BbIMYCKHbIX paborT.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

- MECTO M pOJib 06LLMX BONPOCOB HayKM B Hay4HbIX UCCeL0BaHUSAX;

- COBPeMeHHble Npobaembl TEOPUM anMNPOKCUMALLUN U BbIMUCAUTENBHOM MaTeMaTUKK;

- HOBEMLWME YMCNeHHble MeToAbl 3PPEKTUBHOIO pelleHns HObLINX CUCTEM, MOPOXKAAEMbIX 3343a4aMM
MaTemaTmyeckoln GUsnku;

- NOCTAHOBKY Npobnem moaennposBaHna GU3MYECKMX NPOLLECCOB; O B3aMMOCBA3AX U
byHAAMEeHTaIbHOM eANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

- 3G PeKTMBHO UCNONBb30BATb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAayKWU: MOHATUA, CYKAEHUA,
YMO3aK/OYEHNA, 3aKOHbI;

- NpeAcTaBUTb NaHOPaMy YHUBEPCAbHbIX METOZL0B M 3aKOHOB COBPEMEHHOIO eCTeCTBO3HAHMA;

- paboTaTb Ha COBPEMEHHbIX KOMMbIOTEPaX; abCTPArMpoBaTbCA OT HECYLLLECTBEHHbIX BIMAHUIA NpK
MOZENNPOBaHUN peasibHbIX GU3NYECKUX CUTYALLNIA;

- NONb30BATLCA CMPABOYHOMN IUTEPATYPOIN HAYYHOTO M NPUKNALHOIO XapaKTepa AnA 6bICTPOro NomcKa
HeobX0AMMbIX MaTEMATUYECKUX U GU3NYECKUX AAHHbBIX U NOHATUN.

Bnagetb:

- NMN1aHNPOBaAHUNEM, NOCTaHOBKOM U O6pa6OTKOV1 Pe3ynbTaToB YNCZIEHHOIO 3KCNEPUMEHTA,



- Hay4YHOW KapTMHOM MUPa;

- HaBblKaMM CaMOCTOATEIbHOM paboTbl B 1abopaTopmnmn Ha COBPEMEHHOM KOMMbIOTEPHOM
obopyaoBaHuu;

- HaBblKaMW OCBOEHMs 6onbLoro 06bEma nHpopmaymm;

- KyNbTypOM NOCTAHOBKM M MOAENNPOBAHMA GU3NYECKUX 3a4aY.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Anroputmbl TMNa Pemesa.

e BapuauMOHHble METOAbI PELUEHMA CUCTEM YPABHEHUIM U YaCTUYHbIX CMIEKTPAJIbHbIX 3a4au.

e  BbluMcneHne maTpuyUHbIX GYHKUMIA. PaLmMoHanbHble KpblIOBCKME NPUBANKEHNS.

e 33gaya o Hamayylwem NpmubanKeHnn 3 GUKCMPOBAHHOTO MHOMKECTBA B 6BaHax0BOM
NPOCTpaHCTBe. ANMPOKCMMALMA MHOTOYIEHAMM Ha OTpe3Ke.

e Mertopg Kapateogopu-Peiiepa.

e Hawnnyywwme npubnmkeHuna B npoctpaHcTsae L.

e (0606LEeHHble MHOIOY/IEHbI, CUCTEMbI YebblleBa, Teopema Xaapa.

e [locTaHOBKa OCHOBHbIX 3KCTPEMA/IbHbIX 3334 TEOPUU NPUBIUIKEHUN.

e YebblWeBCKME CTaLUMOHaPHbIE MeTOAbl. YNopAA0UYeEHWE KOPHE onepaTopa nepexoaa.

OcHoBHas nuTepaTypa:

1. /lekuun no Teopuun annpokcumaumm [Tekcr] : [yueb. nocobue ans sysos] / H. U. Axuesep .— M. ;
N.:0rn3, 1947 .— 323 c.

2. OYHKUMOHANbHBIW aHaM3 U BbIUMCAUTENBHAA MaTeMaTuka [TeKcT] : yueb. nocobue ans sysos / B.
N. Nebenes .— / 4-e usg,, ucnp. u gon. — M. : duamataur, 2000, 2005 .— 296 c.

3. MeTtoabl YMCNeHHOro aHanm3a [Tekct] : yueb. nocobus ansa sy3os / E. E. TbipTbiWHMKOB .— M :
M3a. ueHTp "Akagemusa”, 2007 .— 320 c.

4. Jemmensb XK. «BbluncnntenbHan nnHenHana anrebpa». M.: Mup, 2001.

5. Saad Y. «lterative methods for sparse linear systems». SIAM, Philadelphia, 2003.

6. Saad Y. «Numerical methods for large eigenvalue problems». Revised Edition, SIAM, Philadelphia,
2011.

7. Trefethen L.N. et al. Barycentric Remez algorithms for best polynomial approximation in the
CHEBFUN system. Rep. 08/20, Oxford Univ. Comp. Lab., NAG. December 2008.

8. Gutknecht M., Trefethen L.N. Real polynomial Chebyshev approximation by the Carathéodory-Fejér

method, SINUM 19(2): 358-371, 1982.



MHOFOMEprIﬁ dHaNn3, UHTEerpasJabl U paabl

LUenb AMCUMNANHDI:

obyyeHUe 0CHOBaM MaTeMaTUYeCKOro aHanM3a ans GopmMMpPOBaHUA Yy CTYAEHTOB NpeAcTaBiaeHuA O
maTemaTmKe Kak 0cobom meToae No3HaHMUA NPUpPOoAbl, 0CO3HaHMA 0BLHOCTU MAaTEMATUYECKUX NOHATUIA
n moaenei, npuobpeTeHna HaBbIKOB JIOTMYECKOro MbILLIEHUA U OornepupoBaHma abcTpakTHbIMK

MaTeMmaTu4eCkMmm 06'beKTaMM; BOCMUTaHME BbICOKOM MaTeMATUYECKOM KYNbTypbl.

3a4a4m AUCUMNANHDI:

1. ,obUTbCA YETKOrO, ACHOTO MOHUMAHWUA OCHOBHbIX OB6EKTOB MCCAEL0BaHMA U NOHATUIA aHAIM3a.
2. NpoAeMOHCTPMPOBaTb BO3MOXKHOCTM METOAOB aHaAN3a A/1a pelleHns 33434 GyHAaMeHTalbHON U
NPWUKNALHOM MaTEMATUKM.

3. MpMBUTbL TOYHOCTb U OBCTOATENILHOCTb apPryMeHTaLMmM B MaTeEMaTUYECKUX PACCYKAEHMUAX.

4. CdopMMpPOBaTb BbICOKMI YPOBEHb MATEMATUYECKOW KY/IbTYPbl, 4OCTATOUHbIW A5 MOHUMAHWA U
YCBOEHMA NOC/NeAYIOWMX KYPCOB NO HENPEPbLIBHOM U AUCKPETHOW MaTemMaTuKe.

5. CnocobcTBOBaTL: NOATOTOBKE K BEAEHUIO UCC/Ie40BaTE/IbCKOM AeATeNbHOCTM (B YaCTHOCTU, ANS
HanMcaHMA KYpPCcoOBOM U BbINYCKHOM KBaNMPUKaLMOHHOM paboT) B 061aCTAX, MCNO/b3YHOLLMUX
MaTemaTMyecKkme MeToAbl; CO34aHMI0 U UCMO/Ib30BAHMIO MaTEMATUYECKMX MOLENEN NPOLLECCOB U
06beKTOB; paspaboTke 3pPEKTUBHbLIX MaTEMATUYECKMX METOA0B PELLEHMA 33434 eCTECTBO3HAHMS,
TEeXHUKU, SKOHOMUKU U yNpaBsIeHUA.

6. Pa3BMBaTb YyMEHWE CaMOCTOATENIbHOM PaboTbl C y4eOHbIMM NOCOBUAMM U APYFrOM HAYYHOWM U

MaTeMaTUYECKOWN UTepaTypoi.

B pe3synbTaTe 0OCBOEHMA AUCUMMNIMHBI 0OyYaloLWwmecs AOKHbI

3HaTb:

OCHOBHbIE CBOMCTBA OTOBPAYKEHNI METPUYECKUX MPOCTPAHCTB, IMHENHbIX HOPMUPOBAHHbIX
NPOCTPaHCTB. MPU3HAKN CXOAMMOCTU YUCIOBBIX PAAOB U HECOBCTBEHHBIX MHTErPAIoB, YCI0BUA
anddepeHumMpyemocTn GYHKLMIA MHOTUX NEPEMEHHDbIX, CyLLecTBOBaHME U anddepeHLMpyemocTb
06paTHOro oTo6parkeHnn, 4OCTaTOYHbIE YCA0BUA CYLLLECTBOBAHMA IKCTPEMYyMa Ha raaKunxX

NOBEPXHOCTAX, YCNOBUA CyLLLECTBOBAHNA KPATHOIO MHTErpasia, 3aMeHy nepemeHHbIX B KPaTHOM



WMHTEerpane u MeToApl CBeeHNs KPaTHOro MHTerpana K NoBTOPHOMY.
YmeTb:

nccnefoBaTb CBOMCTBA OTOOPAXKEHUN METPUYECKUX NPOCTPaHCTB, auddepeHUMpoBaTh GyHKUUIO
MHOTUX NEePEMEHHbIX, UCCNeA0BaTb CXOAMMOCTb YMCNOBbIX PALOB U HECOOCTBEHHbIX MHTErPanos,
HaXOAWUTb IKCTPEMYMbl QYHKLIMM MHOTUX MEPEMEHHbIX, BbIMMCAATb KPATHbIE MHTErpabl.

Bnagpetb:

OCHOBHbIMM ONpeaeneHNAMN CXOAMMOCTU MHTETPANoB U PALOB, AuddepeHUNpPYyemMoCcTn GyHKLMN
MHOIUX NepemMeHHbIX, HaBblkamu npeacrtasaeHns GyHKunm dopmynoit Tennopa, MeTogamm nomcka

IKCTpemyma d)yHKLI,VIVI MHOTUX NepemMeHHbIX, HaBblKaMUK cBeAeHNA KPAaTHOIro MHTErpaszia K NnOBTOPpHOMY.

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

o [nddepeHunpyemoe oTobparkeHNne KOHEYHOMEPHbIX HOPMMUPOBAHHbIX NMPOCTPAHCTB.
e KpaTHble uHTerpanbi

e MeTpuyeckme n KOHeYHOMEPHbIE IMHENHbIE HOPMUPOBAHHbIE NPOCTPAHCTBA

e HecobcTBeHHble MHTErpabl

e Yucnosble paabl

OcHoBHas nuTepaTypa:

1. C60pHMK 33434 1 yNpaXKHEHWU N0 MmaTemMaTMYeCcKOMY aHanu3y [TekcT] : yueb. nocobue ans By3os /
b. M. Aemugosuy .— M. : Actpenb, 2004, 2005, 2007 .— 558, [2] c. : nA. - 8 000 3ks. - ISBN
5-271-03601-4( B nep.).

2. Kypc matemaTtuyeckoro aHanumsa [Tekct] :8 2-x 7. T.1 : [yueb. nocobue ana sysos] / I. M. Toncros
.— 2-e u3g,, ucnp. — M. : Toctexmspat, 1957 .— 551 c.

3. Kypc matemaTnuyeckoro aHanusa [Tekct] :8 2-x 7. T.2 : [yueb. nocobue gna sysos] /I. M. Tonactos
.— 2-e u3g,, ucnp. — M. : Toctexmspgat, 1957 .— 551 c.

4. MaTtemaTtunyeckuin aHanms [TeKkcT] : yuebHMK ans By308 / B. A. UnbuH, B. A. CagosHuumii, ba. X.

CeHpos ; noa pea. A. H. TuxoHosa .— M. : Hayka, 1979 .— 719 c.



MHoroypoBHeBOe KBaHTOBOMEXaHUYECKOoe moaennpoBaHme ¢M3M‘-IECKMX

Cucrem

LUenb AMCUMNANHDI:

- 03HaKOM/IEHWE CTYAEHTOB C COBPEMEHHbIMU NOAX0AaMMN K OMMCAHUIO CUCTEM MHOTUX YacTuL,
OCHOBaHHbIMMU, B 60/bLLIEN YaCcTU, HAa KBAaHTOBO-MEXaHNYECKOM PacCMOTPEHUU TaKUX CUCTEM, a TaKKe
KNaCCMYECKOM PacCMOTPEHUN CUCTEM B C/TyYasX, Koraa nocneaHune npumeHumbl. CUcTembl MHOTUX
YacCTUL, BKNOYAIOT pa3HOO6pasHblie 06beKTbl. ITO aTOMbI, MOJIEKY/Ibl, BKOYaA 6MO-MONEKY b,
HaHO-K/1lacTepbl U HAHO-CTPYKTYpPbI. MpKU 3TOM, ONMCaHUE TaKUX CTPYKTYP Ha aTOMUCTUUYECKOM YPOBHE
BK/IIOYaET KaK onucaHne cobCTBEHHO CTPYKTYP, Tak M ONMCaHWE B3aUMOAENCTBUA MEXAY HUMN,
Hanpumep, B3aMMOAeNCTBUA NOBEPXHOCTM C BellecTBomM. CUCTEMbI MHOTUX YacTuL, byayT
paccmaTpuBaTbCs, B 60/IbLUMHCTBE C/Iy4aeB, KakK CUCTEMbI HaxoAsALMeca B CTAaLMOHAPHbIX COCTOAHMUAX,

a AMHaMMUYeCKoMy onucaHuio byaet yaeneHa Heb6o/iblan YacTb Kypca.

3a4a4m AUCUMNANHDI:

- HAY4YUTb CTYLEHTOB, UCXOAA U3 MMUKPOCKOMUYECKOM MOLENN CTPOEHMS BELLECTBA, NONb3YACh
KBAHTOBO-MEeXaHNUYECKMMUN METOAAMM, PACCHUTbIBATb PU3NKO-XMMMYECKME CBOMCTBA CUCTEM MHOTUX
YyacTuu, Hanpumep, SHePreTMYECKNE XapaKTEPUCTUKN, CNEKTPOCKONUYECKME, SHTaIbNnKn obpa3oBaHus,

3/1IEKTPOCTATMYECKMIA NOTEHUMAN U gpyrue.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

- NpUBANNKEHUSA, NO3BONAIOWME Pa3AensaTh AAEPHbIE N 3/TEKTPOHHbIE NEepPeMEHHbIE B ypaBHeHMe
LWpéauHrepa, o6nacTb X NPUMEHMMOCTHU, KOJIebaHUA U BpaLLEeHMA CUCTEM MHOTUX YacTuL;

- NpeAcTaBiAeHNe MHOTO3NEKTPOHHbIX aHTUCUMMETPUYHbIX BOJTHOBbLIX GYHKLMUM PSAaMM MO
aetepmnHaHTam Cnatepa, PyHKLUMOHAN SHEPTUM MHOTO3IEKTPOHHOM CUCTEMDI;

- BAPUALMOHHbIM NPUHLMN B HEPENATUBUCKOM KBAHTOBOM MexaHMKe, ypaBHeHMe XapTpu-®okKa,

XapTpu M MeTog, CaMoCOr1acoBaHHOIO Mo, MPUHLMN 3aNoAHeHUsA opbuTaneit saNeKTpoHaMu, Teopemy
KynmaHca;

- KnaccndmKaumto 3/IEKTPOHHbBIX COCTOAHUI MOJIEKYNAPHbBIX CUCTEM, U UX INEKTPOHHbBIX 060/104€EK,

KOppPensLuMoHHbIe CBOMCTBA NOIHOM BOJIHOBOM GYHKUUM U opbutanei;



- npasuna Cnatepa BbIYUC/IEHUA MATPUYHbIX S/1IEMEHTOB MEX Iy AeTepMUHaHTaMK, TeOpemy
BpunniosHa;

- MHOFOKOH®MIypauMoHHbIe BONHOBbIE PYHKLMK, HaTypanbHble opbutanu, onpegenexHune
KOPPEensiLMOHHOM 3Heprumn, onncaHme GepmmeBCcKOn AbIPKKU, CTaTUYECKYIO U AMHAMUNYECKYIO
Koppenaumio;

- MeTo4, KOHOUIYPaLMOHHOFO B3aMMOAENCTBMA, MHOTOKOHPUIYPALMOHHbIN MEeToA,
CamMOoCOrnacoBaHHOrO Nons, TEOPMIO Bo3MyLeHuit Ménnepa-Nnecceta;

- Teoputo GyHKLMOHANA NIOTHOCTU, TEOPEMY U BapMaLMOHHBIA NpUHLMN XoxaHbepra-KoHa,
ypaBHeHWe KoHa-Lama, npnbanxkeHne noKanbHOM NAOTHOCTU N U3BECTHbIE GYHKUMOHANbI;

- 0HO- M ABYX3NEKTPOHHYIO PYHKLUMIO NAOTHOCTU, NpeacTaBieHme GpyHKLMOHANA SHEPTMM Yepes
dYHKLMM NNOTHOCTM, aHaNN3 3aCENEHHOCTU MOIEKYNAPHbIX opbutanei;

- IPUBAMNKEHUE NMHEMHON KOMBOUHAUUM aTOMHbIX opbuTanei, BKaroYaa NnoJHOTY HabopoB 6a3nCHbIX
YHKLMIA U CXOAMMOCTb K TOYHbIM PeLUEHNAM;

- TUNbl 6a3UCHbIX GYHKLUMIA ANA HESMMUPUYECKUX PACYETOB, MX KnaccuduKaumnio, Habopbl aTOMHbIX
6a3uCHbIX GYHKLNIM, 4acTO MCMO/Ib3YEMbIE B HEIMMUPUYECKUX pacdéTax, 6asncHyo
CyneprnosnLMOHHYIO OWMBKY U MeToAbl e€ KOppeKLMK;

- MeToj nceBaonoTeHUmMana, Teopemy FenbmaHa-delimaHa, Teopemy BUpUana;

- BbIYUCIUTENBHYIO C/IOKHOCTb HEIMMUPUYECKUX MeToa0B, Teoputo CCIM utepaumini U metoabl
YCKOPEHUSA UX CXOL4MMOCTH;

- MeToAbl ONTUMM3ALMU FTEOMETPUN MOSIEKYNAPHDBIX CUCTEM;

- BblUMCNEHNE COBCTBEHHbIX 3HAYEHNI MATPULL, CTENEHHbIM METOA0M, METOA0M 0BpaTHbIX UTEpaLLNit
CO CABMIOM, METOA0M UTEPALUIA C OTHOLWEHUEM Penes, MeTo40Mm OpTOroHaIbHOTro NPOEKTUPOBAHMS,
meToZaMu nognpoctpaHcTea Kpblioea.

YmeTb:

- OLLEHMBATb BO3MOHOCTb MPUMEHEHMA aaMabaTMUecKoro NPUBAMKEHMA U NPUBAUKEHUSA
BopHa-OnneHrelimapa npu onmMcaHMM MHOTO3NEKTPOHHbIX CUCTEM;

- OLLEHMBATb BO3MOXHOCTU TEOPETUYECKOTO UCCNEA0BaHNA MHOTO3/IEKTPOHHbIX CUCTEM PA3/IMUHbIMU
KBaHTOBOMEXaHMUYECKMMW 1 NONYIMNUPUUYECKMMIN METOAAMM;

- OLLEHMBATb HEOBXOAMMOCTb MPUMEHEHNA MHOTOKOHGUIYPaALMOHHbIX BOJTHOBbIX GYHKUMIA AnA
OMUCAHUSA MHOTO3N1EKTPOHHbIX CUCTEM;

- UCcMNoJib30BaTh TeopeMy KynmaHca Ana OLEeHKM NOTEHLNAIOB MOHU3ALMN MHOTFO3/IEKTPOHHbIX

cncrem.



Bnagetb:

- OCHOBHbIMW METOZ@aMM TEOPUM I/TEKTPOHHOM CTPYKTYPbl CUCTEM MHOTMUX YaCTUL, — METOA0M
XapTtpu-®PoKa, meTogammn Teopumn GyHKLUMOHANA NAOTHOCTU, METOAOM KOHOUIYPaALMOHHOIO
B3aMMOAENCTBUA, MHOTOKOHOUTYPaLMOHHbIM METOZ0M CaMOCOT/IaCOBAaHHOIO NOJIA, METOAAMU TEOPUM
BO3MYLLLEHWNIA;

- METOZaMM MONEKYAAPHON AMHAMMKM, OMUCHIBAIOWMMUM ANHAMMKY NOBEAEHWNS CUCTEM MHOTUX

yacTumu,.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

o [lpyrne npubanxKeHusa u metogbl, HeobxoanMble a5 ONUCaHUA MHOFO3/IEKTPOHHbIX CUCTEM.
e OnucaHWe MHOFO3/1IEKTPOHHbIX CUCTEM B paMKax meToaa XapTpu-Poka.

e OnucaHne MHOFO3/1IEKTPOHHbIX CUCTEM KOPPENALMOHHbIMU METOAAMMU.

e OCHOBHbIE MONOXKEHMA KBAHTOBO-MEXAaHNYECKOrO ONMMCAHUA CUCTEM MHOMMUX YacTUL,

e  OCHOBHble YNC/IEHHbIE METOAblI HEIMMUPUYECKUX BbIYUCNEHWNI

OcHoBHasa nuTepaTypa:

1. KBaHTOBaA MmexaHMKa M KBaHTOBaA xumusa [TeKkcT] : yuebHuK ans sysos / H. ®. CrenaHos .— M. :
Mwup ; U3g-8o MIY, 2001 .— 519 c.

2. bapaHoBckuit B./. KBaHTOBaA mexaHWKa M KBaHTOBaA xumma. — M: Akagemmsa, 2008.

3. UnpenbcoH B. I'. KBaHTOBaA xMmmA: MONEKYIbl, MONEKYNAPHBbIE CUCTEMbI U TBEpAble Tena. — M:

BMHOM. TabopaTopua 3HaHui, 2010.

Hay4yHasa susyanmsauma s <|m3m(e KOHAEHCUPOBAHHOIO COCTOAHUA

Lenb AMCUMNANHBI:
OBnageHue CTyAeHTaMM HaBblKaMuM peLleHna 3a4a4 KPUCTaNN0PU3NKN NYTEM KOMMbIOTEPHOTO

MmoaennpoBaHnA.

3a4auun ANCUMNNIUHDI:

- 0BNaAEeTb HaBblKamm 3- d MmoaennpoBaHUA KPUCTAaNNIMYECKUX CTPYKTYP;



- NOHMMAaTb OCHOBbI ANDPAKLMOHHOIO CTPYKTYPHOrO aHaM3a, yMmeTb MOAEANPOBATb M YuTaTb
pPeHTreHopamMmbl;

- MUCaTb NporpamMmmsbl anAa sBn3yannsaummn Ha A3blke Matlab.

B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00YyYatoWMecs A0MKHbI

3HaTh:

- 3HaTb OCHOBbI KpucTannorpaduu;

- 3HaTb NPUHUMNbI rpadMyYecKoro npeacTasaeHns MHGopMaLMM U MEeToAbl BU3yasin3aLUmnm o6 beKToB
Kpuctannorpadum.

YmeTb:

- co34aBaTb KOMMbIOTEPHbIE MOAENN KPUCTANI0B, 3/IEKTPOHHbIX 0060/104EK N MArHUTHbLIX MOMEHTOB B
KpucTtanne,

- MO4ENNPOBATb M YMTaTb PEHTFEHOrPAMMbI, MMCaTb MPOrpammbl Ha A3bike Matlab.

Bnagetb:

- KOMMNbIOTEPHBIMW METOAAMM PeLLEHUA 33434 KpUCTannorpadum n peHTreHOCTPYKTYPHOro aHan3a;
- YMEHMEM MO NOoArOoTOBKE HAYYHOro CTEHAA, @ TaK¥Ke OMbIT PaboTbl C MHTEPAKTUBHbLIMMU

npunoXeHnamm no ¢M3MK€ TBEPAOOTro TeENA.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e BBepeHue

e  CTpyKTypa KpUCTannos

e UWHpekcbl Munnepa

e Tepeorpaduyeckue NpoeKumnn

e ToueyHble rpynnbl CUMMETPUMN

e ®dopma Kpuctannos

e [IpoCTpaHCTBEHHAA CUMMETPUA

e [lnoTHelLWwNe YNaKOBKM

e KoopAnHaLMOHHbIE MHOMPAHHUKM

e Cunukarbl

e Tennosble KONEOAHUA KPUCTANINYECKUX PELLETOK

e MarHuTHble KpucTannbl

e HaHouacTuubl

e [lepOBCKUTHI

e MeTan-opraHuyeckmne KapKacHble CTpyKTypbl ( MOF).
e BegeHue B Matlab

e  Busyanusauma nepmoamyeckmx CTPYKTyp ¢ nomoulpto Matlab.



e ObpaTHas pelueTKa

e [lepnoamyeckuii noTeHUman

e TpexmepHblit nepuognyeckunii notTeHLman

o  [1MPPaKUNOHHDBIN CTPYKTYPHbIN aHanu3

o  [IndpaKuma 31eKTpoHOB

e HentpoHorpadus

e [lopowkKoBasa andpakuma

e [undpakuma Nays

e [IpAman n obpaTHas 3afa4a PEHTTeHOBCKOM audpakumm
e 30Hbl bpnnniosHa

e Bu3yanunsauma sneKkTpoHHbIXx 0b6os04eKk aToma

e Anumaums B Matlab.

e (06paboTKa aKcnepuMeHTabHbIX AaHHbIX B Matlab

OcHoBHas nuTepaTypa:

1. BBeaeHue B dpU3KNKy TBepaoro Tena [TekcT] : yuebHUK ans By308 / Y. KutTenb ; nep. nog pea. A. A.
l'ycesa .— 2-e u3a., crepeotun. / nepeney. c u3a. 1978 r. — M. : Megua Crap, 2006 .— 792 c.

2. CupotuH H0.U., Wackonbckaa M.M. OcHoBbl KpucTannodpusmku. M.: Hayka, 1975 .

3. UntowmH A.C., Opewko A.MN. OndpaKLMOHHBIN CTPYKTYPHbIN aHanu3. M.: pusmyeckmin pakynbtet

MrY, 2013.

O6wasn PpusnKa: KBaHToBaA GpuU3nKa

Lenb AUCUMNANHDI:

OCBOEHMWE CTyAeHTaMM GU3MKN OCHOB KBAHTOBOM GUIMKM.

3a4auun ANCUUNANHDI:
® 3HAaKOMCTBO C 6a30BbIMM 3KCNEPMMEHTAIbHbIMU GpaKTaMu B 061aCTU KBaHTOBOW GU3NKU;
® YCBOEHWE OCHOBHbIX KOHLLENLUMIA KBaHTOBOW GU3NKMY;

® pelwleHne 3a4a4, 0xXBaTbiBalOWMNX OCHOBHbIE NPUNOXKEHUNA KBaHTOBOW ¢M3MKM

B pe3ysibTate 0OCBOEHNA ANCUUNNTNHDI o6yqarou.|,14ecs| AOTXKHbI



3HaThb:
® YMC/IEHHble NOPALKM BEIMUYNH, XapaKTepusytowme ABAeHUA MUKPOMMPA;

® OCHOBbI TEOPUM TENIOBOIO U3NYYEHUS;

* aBneHnn nHTepdepeHummn BosH ae bpoiins;

® MOHATME CNNHA 3/IEKTPOHA;

® OCHOBHbI€ MOAENN 3/IEKTPOHHOM 060/104KMN aTOMa;

* 3¢pPeKT 3eemaHa, JIMP, AMP;

® 3/leMeHTapHble AgepHble MOAENU;

® 3aKOHbl PaANOAKTUBHbIX Pacnagos;

* NOHATUE AAEPHbIX PeaKUMI, CeYEHUN AAEPHbIX PeaKkLUi;

® 3/1leMeHTapHble AAepHbIe MOAENN;

® NMOHATUE CUNIBHOTO M cnaboro B3anmogencremns.

YmeTb:

e abcTparMpoBaThCs OT HECYLLLECTBEHHOIO NPU MOAEIMPOBAHNN peanbHbIX GUINYECKUX CUTYaLMA;
e feNaTb NpaBu/bHble BbIBOAbI M3 COMOCTaB/IEHUA PE3Y/IbTAaTOB TEOPUM U IKCMEPUMEHTA;

* HaxoaMTb be3pasmepHbie NapamMeTpbl, ONnpeaensowme n3y4aeMoe ABNEHNE;

* NPOU3BOAUTb YNCTIEHHbIE OLEHKM NO NOPAAKY BENNUYUHDI;

® nenaTb KaYecTBEHHbIE BbIBOAbI MPU Nepexoae K npeaesibHbiM YC/I0BUSAM B M3ydaemblx npobiemax;
* 06ecneyYnTb 4OCTOBEPHOCTb NOAYyYaeMbIX Pe3ynbTaToB;

® BMAETb B TEXHUYECKUX 3aZa4ax GpU3NYECKOe coaepKaHme.

Bnagetb:

* MeToZaMM peweHna GU3NYEeCKUX 3a4a4 Mo SNEKTPOAUHAMMUKE;

® HaBblKaMM CaMOCTOATE/IbHOM paboTbl B labopatopumn, bubnmoteke n UHTepHeTe;

® HaBblKamMM 0CcBOeHMA 6obLLIOro 06bema NHbOPMaLNK;

Kyanypoﬁ NOCTAaHOBKN U MOAENTNPOBAHNA d)MBMLIECKVIX 3adau.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e ATOM B MAarHMTHOM MoJe.

e BonHbl ae bpoiina. CooTHOWeEHMEe HeonpeaenEéHHOCTEN

e 3aKOHbI PaMOaKTUBHbIX pacnagoB. AaepHbie peakLmu.

e OnbiTbl LUTepHa—Tepnaxa, IHWTElMHa—ae Ma3a. CNWH 3/1eKTPOHa.
e (CrpoeHue aToma

o  ®oToaddekT. IddekT KomnToHa. Tennosoe usnyyeHue.



OcHoBHas nuTepaTypa:

1. KBaHTOBaA MUKPO- M MakpodusmKa [TeKcT] : yueb. nocobue ana sysos / H0. M. LmneHiok .— M. :
dusmartkHura, 2006 .— 640 c.

2. BBefieHMe B KBaHTOBYH GU3UKY CUCTEM MHOTMX YacTuL, [TekcT] : yueb. nocobue ansa sysos / A. A.
MBaHoB ; M-Bo 06pa3oBaHua 1 Hayku Poc. Pegepaupyn, Mock. Gu13.-TeXH. UH-T (roC. YH-T) .— 2-e
usa., nepepab. n gon. — M. : Usa-s8o MPTH, 2007 .— 163 c.

3. OcHoBbl pU3KnKK [TeKcT] : Kypc obuwen pusmnkm : B 2 1. T. 2 : yuebHUK ans By30B. KBaHTOBaA m
ctatuctmyeckasa ¢ousmuka. TepmoanHamuika / B. E. BenoHyukuH, [. A. 3ankun, 0. M. LinneHioK ; nog,
pea. 0. M. UuneHtoka .— 2-e usa., ucnp. — M. : dusmartnut, 2007 .— 608 c.

4. 0bwmii Kypc dm3mKkn [TeKket] : B 5 1. T. 5 : ATomHan 1 agepHasn ¢pusmka : yueb. nocobue ana By3os
/ O. B. CuByxuH .— 2-e n3g., ctepeotun. — M : dusmataut : MOTU, 2002, 2006,2008 .— 784 c.

5. Kpbinos .M. OcHoBbI KBaHTOBOW GU3NKKU N CTPOEHME BellecTBa: yyebHoe nocobue. — M.: MOTU,

1989.

06wan ¢pu3nKa: nabopaTopHbIA NPAKTUKYM MO SIKCNEPUMEHTANIbHOI PU3nKe

Llenb gucunnaunHel:

dopmmpoBaHmne 6a30BbIX 3HAHUI NO PpU3nKe N ymeHUus paboTaTb B nabopaTopun ans ganbHenwero
MCNONIb30BaHWUA B APYIUX AUCLMMANHAX eCTECTBEHHOHAYYHOro cogepaHua; dopmmuposaHme
Ky/IbTYPbl 3KCNEePUMEHTa, UCC/IeA0BaTEIbCKMX HAaBbIKOB M CNMOCOBHOCTM NPUMEHSATb 3HAHWA Ha

npakTuKe.

3agauv gUCUMNANHDI:

- popmunpoBaHue y obyyatomxca 6a3oBbIX 3HaHUI No GU3KKeE;

- bopmMpOBaHME KyAbTypbl IKCNEPUMEHTA: yMmeHMe paboTaTb B N1abopaTopun, 3HaTb OCHOBHbIE
MEeTOAbl 3KCMepUMEHTa, YCTaHAB/IMBATb IOTMYECKME CBA3U MEXAY NOHATUAMMU;

- GopMMpPOBaHME YMEHWUIN U HAaBbIKOB NPUMEHSATb NOJlyYEHHbIE 3HAHWUA A1 NOCTAaHOBKU

IKCNEPUMEHTA, CAMOCTOATE/IbHOIO aHa/In3a NOJIY4YEHHbIX PE3Y/IbTATOB.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTh:

- METOAMKY NPOBEeAEHMA IKCNEPMMEHTA;

- MEeToANKY 06paboTKM NOJIyYEHHbIX PE3YbTaToB.

YmeTb:

- paboTaTb C COBpEMEHHbIM M3MepPUTENIbHbIM 060pYyL0BaHNEM;

- NpaBuUIbHO 06pabaTbiBaTb MNOJ/IYYEHHbIE SKCNEPUMEHTA/IbHbIE AAHHbIE.
Bnagpetb:

HaBblKamMu paboTbl C COBPEMEHHbBIM U3MEPUTENbHBIM 060pyA0BaHUEM;

OCHOBHbIMUN MaTeEMATUHYECKUMUN UHCTPYMEHTAMMU, XaPaKTEPHbIMU ANA 33434 MEXAaHUKU

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e JlabopaTopHble 3aHATUA. KBaHTOBaA pU3MKa.

OcHoBHasa nuTepaTypa:

1. 06wmit Kypc dm3amnkm [Teker] : 85 T. T. 1 : MexaHuKa : yueb. nocobue gna sysos / . B. CusyxuH
.— 4-e n3g,, ctepeotmn. — M. : dusmatant, 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. OcHoBbl pu3unKK. Kypc obuein dpnsmkm [Tekct] : 8 2 1. T. 1 : MexaHMKaA, 31€KTPUYECTBO U
MarHeTmMsm, KonebaHua 1 BoJIHbI, BOJIHOBAA ONTUKA : yuebHuK ans sy3os / A. C. Kuurcen, I, P.
NokuwwuH, O. A. Onbxos .— M. : dusmataut, 2001 .— 560 c.

3. O6buwana ¢dm3mnKa. MexaHuKa [TeKcT] : yueb. nocobue ana sysos / H. A. KupmnueHko, K. M.
KpbiMcKmit ; M-BO 06pa3oBaHusa U Hayku PP, Mock. dus.-TexH. UH-T (roc. yH-T) .— M. : MOTH,

2013 .—290c.

4. NabopaTopHbIli NPAKTUKYM no obuiel ¢usmke [Tekct] : B3 1. T. 1 : MexaHuKa : yuyeb. nocobue ana
By308 / nog pea. A. [l. TnaayHa ; M-Bo 06pa3oBaHua n Hayku PO, Mock. ¢u3.-TexH. UH-T (roc. yH-T)
.— 2-e n3g,., ucnp. — M. : M®TH, 2012 .— .— 292 c.

5. C60pHUK 3aa4 no obuiemy Kypcy ¢pusmnkn [Tekct] : 8 3 4. Y. 1 : yueb. nocobue ans By30B.
MexaHuKa. TepmoauHammuKa u monekynapHasa ¢usmuka / nog pea. B. A. OBUMHKMHA .— 4-e 13a., ucnp.
— M. : dusmatkHura, 2016 .— 560 c.

6. 06WMit Kypc pusnkm [Tekct] : B 5T. T. 2 : TepmoagmMHaMmnKa U MmonekynspHas ¢usmnKa : yyeb.



nocobue ana sysos / [. B. CuByxuH .— 5-e n3a., ucnp. — M. : dusmataumt, 2005, 2006, 2011, 2014
.— 544 c.

7. OcHoBbl pU3KnKK [TeKcT] : Kypc obwen pusmkm : B 2 1. T. 2 : y4ebHUK ans By30B. KBaHTOBaA U
cTaTucTMyeckasa ¢oumsunKka. TepmoanHamuika / B. E. BenoHyukuH, . A. 3aunkuH, 0. M. LinneHtoK ; nog,
pea. 0. M. UuneHtoka .— 2-e usa., ucnp. — M. : dusmartnut, 2007 .— 608 c.

8. KpaTKkuii Kypc TepmoamnHammKkm [Tekct] : yueb. nocobue ana sBy3os / B. E. BenoHy4YKmH ; M-Bo
06pazoBaHua 1 Hayku Poc. Pegepaunn, Mock. du3.-TexH. UH-T (roc. yH-T .— 2-e u3g., nepepab. n
pon. — M. : M®TH, 2010 .— 164 c.

9. TepmogmMHammMKa, CTaTUCTUYECKasA M MONeRyApHasa ¢usnka [Tekct] : yueb. nocobue ans sBy3os / H.
A. KnpuyeHko .— 4-e u3g,, ncnp. n gon. — M. : dusmartkHura, 2012 .— 192 c.

10. NabopaTopHbIi NpakTUKYM Mo obuien dusmke [Tekct] : B 3 T. T. 1 : TepmoanHammUKa m
MmosiekynsapHaa ¢pusmKa : yueb. nocobue ansa sy3os / nog pea. A. [. TnagyHa ; M-Bo o6pa3oBaHua u
Hayku P®, MocK. ¢U3.-TeXH. UH-T (roc. yH-T .— 3-e u3g., ucnp. — M. : MO®TU, 2012 .— 292 c.

11. C60pHUMK 3aga4 no obuwemy Kypcy dnsmkm [Tekct] : B 34. Y. 1 : yyeb. nocobue ana By3os.
MexaHuKa. TepMmoamMHaMmnKa U MONEKYNsapHas ¢usmKa / nog pea. B. A. OBUMHKMHA .— 4-e u3a,., ucnp.
— M. : dusmatkHura, 2016 .— 560 c.

12. 06wmit Kypc dpmsmkn [Tekct] : 8 5 T. T. 3 : dneKkTpuyecTtso : yueb. nocobue ans sysos / . B.
CuByxuH .— 4-e n3g,, ctepeotmn. — M. : dusmataut, 2002-2006, 2009 .— 656 c.

13. OcHoBbl dpm3mKK. Kypc obeint pusmnkm [Tekct] : 8 2 7. T. 1 : MexaHMKa, 3/1eKTPUYECTBO U
MarHeTmMsm, KonebaHua 1 BoJIHbI, BOJIHOBAA ONTUKA : yuebHuK ans sysos / A. C. Kuurcen, I'. P.
NokuwwuH, O. A. Onbxos .— M. : dusmataut, 2001 .— 560 c.

14. dneKktpuyectso 1 marHetusm [Tekct] : yueb. nocobue ans sysos / H. A. Kupmnuenko ; M-go
obpa3oBaHuA 1 Haykn PP, Mock. ¢us.-TexH. (roc. yH-T .— M. : M®TU, 2011 .— 420c.

15. 06wmit Kypc dusmkn [Tekct] : 8 5 T. T. 4 : OnTuKa : yueb. nocobue ans sy3os / [. B. CUByXuH .—
/ 2-e u3a., ucnp. — M. : Hayka, 1985 .— 752 c.

16. KBaHTOBaA MUKPO- U MaKpodm3mKa [TekcT] : yueb. nocobue ans sysos / H0. M. LUuneHiok .— M. :
dusmatkHura, 2006 .— 640 c.

17. OcHoBbl dpu3nKK [TekcT] : Kypc obuieit ¢pmsmkmn : B 2 T. T. 2 : yuebHUMK Ana By30B. KBaHTOBasA U
cTtatucTuyeckan dpusmuka. TepmoamnHammka / B. E. BenonyukuH, [. A. 3aukuH, 0. M. LinneHiok ; nog,
pea. 0. M. UuneHtoKka .— 2-e usg,., ucnp. — M. : dusmartnurt, 2007 .— 608 c.

18. HauanbHble rnasbl KBAHTOBOM MexaHuKu [TekcT] : [yueb. nocobue ana sysos] / H. B. Kapnos, H.

A. KupnyeHnko .— M : dusmartaut, 2004,2006 .— 360 c.



19. O6wmi Kypc dm3nkm [Teket] : B 5 1. T. 5 : ATomHas 1 agepHas ¢usukKa : yueb. nocobue ans sysos
/ 0. B. CuByxuH .— 2-e u3g., crepeotun. — M : dusmataut : MOTH, 2002, 2006,2008 .— 784 c.
20. WWérones UN.®. dnemeHTbl CTaTUCTUYECKON MEXAHWUKM, TEPMOAMHAMUKM U

KNMHeTuKu. — M.: AHyc, 1996.

06wan ¢pur3mnKa: nabopaTopHbIA NPAKTUKYM

Llenb gucumnavHbl:

dopmmrpoBaHMe 6a30BbIX 3HAHMI NO PpU3MKEe U yMeHUA paboTaTb B labopaTopun AN fanbHeNLWero
MCMO/Ib30BaHNA B APYIr1X ANCLMUMINHAX eCTeCTBEHHOHAYYHOro coaepaHus; GopmuposaHme
KY/IbTYPbl 3KCNEPMMEHTA, NCCeA0BaTE/IbCKUX HABLIKOB M CNOCOBHOCTN NPUMEHATbL 3HAHMSA Ha

NpaKTuKe.

3a4a4m AUCUMNANHDI:

- opmmpoBaHue y obyyatowmxcs 6a3oBbIX 3HaHUI No GUBKKE;

- opmmpoBaHME KyNbTypbl IKCNEPUMEHTA: YMeHUe paboTaTb B 1labopaTopum, 3HaTb OCHOBHbIE
MeTOAbl SKCNEPMMEHTA, YCTaHAaBAMBATb IOTUYECKME CBA3M MEXAY MOHATUAMY;

- popmMnpoBaHNE YMEHMI U HABbIKOB NPUMEHATb NOJIYyY4EHHbIE 3HAHWA A5 NOCTAHOBKM

9KCNEPUMEHTa, CAMOCTOATE/IbHOIO aHa/1In3a NOJZIy4EHHbIX PE3Y/1IbTATOB.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatowmecs AONXKHbI

3HaTb:

- MeTOAMKY NpPOBeAeHMA IKCNepMMEHTa;

- MeToANKY 06paboTKM NOIYYEHHbIX PE3YNbTaTOB.

YmeTb:

- paboTaTb C COBpeMEHHbIM U3MepPUTEIbHbIM 060pYyL0BaHNEM;

- NpaBuUIbHO 06pabaTbiBaTb NOJIyYEHHbIE SKCNEPUMEHTa/IbHbIE AAHHbIE.
Bnagetb:

HaBblKaMu pa6OTbI C COBpEMEHHbIM U3MEPUTE/IbHBIM O60py,CI,OBaHMGM;



OCHOBHbIMN MaTeMaTUYECKUMU UHCTPYMEHTAMU, XaPaAKTEPHbIMU ONA 3a4a4 MEXaHUKU

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BBogHble paboTbl 2

e lI3yyeHue 3NeKTPOHHOro ocumnnorpada.

e OnpegeneHne MOMEHTOB MHEPLIMWN TBEPAbIX T€ C MOMOLLbIO TPUPUNAPHOro noageca.

e JKCnepuMMeHTaNbHAA NPOBEPKA 3aKOHA BpaLLaTe/IbHOrO ABUMKEHMA Ha KpecToobpasHom
manaTHMKe Obepbeka.

e BBogHble paboTbl 1

e 3awwurta pabot

e OnpegeneHune yckopeHuns ceobo0aHOIO NageHMA Npy NOMoLLM 060pPOTHOro MasTHUKA. M3yyeHue
dn3nYeCcKoro MasTHUKa.

e Onpegenenue mogynsa KOHra.

e UccneposaHue npeL.eccumn ypaBHOBELIEHHOTO FTMPOCKoNa.

e lI3yyeHue KonebaHWi CTPyHbl.

e 3awwuTa pabot

® lWccneposaHue cBO6OAHbIX KOlebaHMI CBA3AHHbBIX MAATHUKOB.

e OnpegeneHue CKOPOCTM NoseTa Nyau.

e 3awwurta pabort

e UccneposaHue npeL.eccumn ypasHOBELIEHHOMO FTMPOCKONa.

e CraumoHapHoe TedeHue (bepHynnm, Myaseiino).

e BA3KOCTb *XMAKOCTU, SHEPTUA aKTUBALMN.

e  Bakyym.

o  [nddysus.

e TennonpoBOAHOCTb.

e  MoneKynapHble ABNAEHMA.

e 3awwTa pabot

e OnpegeneHue CP/CV rasos.

e ®da3oBble Nnepexoabl.

e 3awwuTa pabot

e PeanbHble rasbl.

e [loBEPXHOCTHOE HATAXEHME.

e TennoemkocTb.

e 3awwuTa pabot

e MarHutomeTp. ABCONIOTHBIM BONILTMETP. MoaenmpoBaHne sneKTPUYECKUX NOEN.

o CneKTpbl 3/1EKTPUYECKUX CUTHaN0B. BonHOBOA,. CUHTE3 3/1eKTPUYECKMX CUTHAIOB.

e MarHeTpoH (1 poKycnpoBKa). 3aKOH TPEX BTOpbIX. ONbIT MuaanKkeHa.

e Cagur ¢as B Lenun nepemMeHHOro Toka. PesoHaHc HanpsAKeHW. Pe3oHaHC TOKOB.

o JdodeKT Xonna B nonynpoBoaHuKax. IPPekT Xonna B metannax. MarHetoconpoTmsieHne
noJlyNnpoBOAHWUKOB.

e (CBoboAHbIe KoebaHusA. BbiHy»KaeHHble KonebaHus. Apobosoit wym. Koieb. KoHTYp ¢
HEeNIMHENHOM EMKOCTbIO.

e [na- M napamarHeTuku. ua- n napamarHeTmku. [iMa- u napamarHeTMKn.CKuH-apodeKT.

e BannucTnyeckuii ranbBaHoOMeTp.

e  PeflakCaLMOHHbIN reHepaTop. TAelowWwmii paspsaa. BbiIcokoyacToTHbIN paspaga,.



e [leTns ructepesnca (AMHammyecknin metog). Netns ructepesnca (CTaTUUECKMIA MeTOA).
MapameTpoH. [1BoiiHOE ApMO.

e 3awwurta pabot

e Kosbua HbtoToHa. UHTepdepomeTp HameHa. UHTepdepomeTp Penes.

e LleHTpMpoBaHHble ONTUYECKKNE CUCTEMbBI. MoaennpoBaHMe ONTUYECKUX
npubopos.PedppakTtomeTp Abbe.

e l3yyeHue nasepa.

e [udpaKuus ceeta.

o [lonapusauyma.

e WHTepdepeHuma BonH CBY.

o [ndpaKuMoHHbIe PEWETKN (TOHUMOMETP).

e [1BOIHOE NnyyenpenomsaeHme.

e [ndpaKums Ha yNbTPA3BYKOBbIX BOJIHAX.

e Pa3spew. cnocobHoCcTb MUKpOCKona (meTosn A6be).

e 3awwTa pabot

e  JddodekKT MNoKkenbca.

OcHoBHasa nuTepaTypa:

1. O6wmit Kypc dusnkm [Teker] : 8 5 1. T. 1 : MexaHuKa : yueb. nocobue ana sysos / [. B. CuByxuH
.— 4-e n3g,, ctepeotmn. — M. : duamatant, 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. OcHoBbl pu3KnKKM [TeKcT] : Kypc obuwein pusmnkm : 8 2 1. T. 1. MexaHMKa, 3N1eKTPUYECTBO U
marHeTnsm. KonebaHma n BonHbl, BosiHoBasa ontuka / A. C. Kuurcen, . P. /lokwuH, O. A. ONbX0B ;
nog pea. A. C. KuHrcena .— 2-e u3ga,, ucnp. — M. : dusmataut, 2007 .— 704 c.

3. O61wan ¢usnka. MexaHuka [Tekct] : yueb. nocobue ana sy3os / H. A. Kupunuenko, K. M.
KpbIMcKuit ; M-Bo 06pasoBaHua 1 Haykn PP, Mock. ¢pu3.-TeXH. MH-T (roc. yH-T) .— M. : MOTH,
2013 .—290c.

4. NabopaTopHbIli NPAKTUKYM no obuiel ¢usmke [Tekct] : B3 T.T. 1 : MexaHuKa : yuyeb. nocobue ana
By308 / nog pea. A. [l. TnaayHa ; M-Bo 06pa3oBaHua 1 Hayku PO, Mock. ¢u3s.-TexH. UH-T (roc. yH-T)
.— 2-e u3g,., ucnp. — M. : M®TH, 2012 .— .— 292 c.

5. 06wmit kypc pusnkm [Tekct] : B8 5 1. T. 2 : TepmogmMHaMmnKa 1 monekynspHas ¢pusmKa : yyueb.
nocobue ana sysos / [. B. CusyxuH .— 5-e usg,, ucnp. — M. : dusmaraur, 2005, 2006, 2011, 2014
.— 544 c.

6. OcHoBbI pU3UKK [TeKcT] : Kypc obuient pusmnkm : 8 2 1. T. 2 : yuebHUK Ans By30B. KBaHTOBasA U
ctatucTmyeckasa ¢dumsmnka. TepmoanHamuika / B. E. BenoHyukuH, [. A. 3ankun, 0. M. LinneHtoK ; nog,

pea. 0. M. UuneHtoKa .— 2-e usa., ucnp. — M. : dusmartnut, 2007 .— 608 c.



7. TepMmoauHaMUKa, CTaTUCTUYECKasA U MoNeKynapHas ¢pusnka [TekcT] : yueb. nocobue ans sy3os / H.
A. KupunyeHko .— 4-e nsa., ucnp. n gon. — M. : duamaTtkHura, 2012 .— 192 c.

8. /TabopaTopHbIii NPAKTUKYM no obuielt ¢usmke [Tekct] : B3 T.T. 1: TepmogmHamuKa u
MosekynspHas dusmKa : yueb. nocobue ans sysos / nog pes. A. A. FnagyHa ; M-Bo 06pa3oBaHua 1
Hayku P®, MocK. ¢U3.-TeXH. UH-T (roc. yH-T .— 3-e u3g., ucnp. — M. : MO®TU, 2012 .— 292 c.

9. 06wmit Kypc dunsmkun [Teker] : 8571.T. 3, 4. 1 : yueb. nocobue ana sysos / . B. CusyxuH .— 3-e
n3sg., ucnp. n gon. — M. : Hayka, 1996. — 320 c.

10. OcHoBbl duM3MKN. Kypc 0bwen dnsnkm [Teket] : 8 2 T. T. 1 : MexaHWKa, 3NEKTPUYECTBO U
MarHeTusm, KosiebaHma 1 BOIHbI, BOJIHOBAA ONTUKa : y4ebHUK ana sy3o8 / A. C. Kunrcen, I P.
NokuwwuH, O. A. Onbxos .— M. : dusmatnut, 2001 .— 560 c.

11. DneKkTpuyecTBo U marHeTnsm [Tekcr] : yueb. nocobue gnsa sysos / H. A. KupuieHko ; M-so
ob6pa3oBaHua 1 Haykn PP, Mock. ¢us.-TexH. (roc. yH-T .— M. : M®TU, 2011 .— 420c.

12. OcHoBbl $pm3mKK. Kypc obuei dusmnkm [Tekcet] : 8 2 7. T. 1 : MexaHUKa, 3N1eKTPUYECTBO U
MarHeTu3m, KosebaHus 1 BO/IHbI, BOJIHOBaA ONTUKa : yuebHuK ans By3os / A. C. Kunrcen, I. P.
JokwwuH, O. A. OnbxoB .— M. : dusmaramT, 2001 .— 560 c.

13. KBaHTOBaA MUKPO- U Makpodmsunka [Tekcr] : yueb. nocobue gnsa sy3os / HO. M. LiuneHiok .— M. :
dusmatkHura, 2006 .— 640 c.

14. OcHoBbl ¢pu3KKK [TekcT] : Kypc obuwieit dmsmkmn : B 2 T. T. 2 : y4ebHMK Ana By30B. KBaHTOBas U
cTtatucTMyeckan dpusmnka. TepmoanHammka / B. E. benonyukuH, [. A. 3aukun, 0. M. LinneHioK ; noa
pea. 0. M. UuneHtoKa .— 2-e usa,., ucnp. — M. : dusmartnut, 2007 .— 608 c.

15. HayanbHble rnaBbl KBAHTOBOM MexaHUKK [TeKkcT] : [yueb. nocobue ana sysos] / H. B. Kapnos, H.
A. KnpuueHko .— M : dusmataut, 2004,2006 .— 360 c.

16. O6wmit Kypc om3mkn [Teket] : 8 5 7. T. 5 : ATomHas u agepHas ¢usmnka : yyeb. nocobue aaa By3os
/ O. B. CuByxuH .— 2-e n3g., ctepeotun. — M : dusmataut : MOTU, 2002, 2006,2008 .— 784 c.

17. NabopaTopHbIi NpakTUKyM Mo obuien dusmke [Teker] : B 3 1. T. 2 : OnTuUKa : yueb. nocobue ans
By308 / nog pea. A. B. Makcumbluesa ; M-Bo 06pa3oBaHus 1 Hayku PP, Mock. dus.-TexH. uH-T (roc.
YH-T) .— M. : M®TU, 2014 .— 446 c.

18. NabopaTopHbIi NpakTUKyM Mo oblient dmsmke [TekcT] : B8 3 1. T. 3 : KBaHTOBaA pusmKa : yueb.
nocobue ana sysos / ®. ®. UrowmH, H0. A. Camapckuin, 0. M. LinneHtiok ; noa pea. 0. M.
LimneHtoka ; MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— 2-e usg,., ucnp. n gon. — M. : dusmatkHura, 2005
.—432c.

19. NNabopaTopHbIi NPaKkTUKYm Mo obuei dumsnke [Teket] : B8 3 1. T. 2 : DNEKTPUYECTBO U MArHETU3M :



yueb. nocobue ana sysos / noa pea. A. [1. ThagyHa ; M-Bo obpa3zoBaHua 1 Hayku Poc. Peaepauuu,

MocK. U3.-TexH. UH-T (roc. yH-T) .— M. : U3g-8o MOTU, 2007 .— 280 c.

O6wan ¢pu3nka: mexaHuKa

Llenb gucunnanHol:

n3y4vyeHume CtyaeHTamm OCHOBHbIX 3aKOHOB K/1laCCUYECKOM U peﬂﬂTMBMCTCKOVI MeXaHUKHN.

3a4auv ANCUMNANHDI:

® 3HAKOMCTBO C 6a30BbIMM IKCMEPUMEHTA/IbHLIMWU PpaKkTammn B 06/1aCTU MEXaHUUYECKMX ABJIEHUN;
® YCBOEHME OCHOBHbIX KOHLEMNUMIN, UCNONb3YEeMbIX 417 ONUCAHUA MEXaHUUYECKUX ABIEHUN;

® OB/lageHMe NPoCTENWMMM MaTeEMATUYECKMMM METOAaMM, NO3BONAIOWMMMK peLlaTh 3a4a4u
MeXaHUKH;

® pelleHne 3a4a4, 0XBaTbliBalOWLMNX OCHOBHbIE NPUNOXKEHNA MEXaHUKN.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

® YUC/IEHHbIE MOPAAKM BENNYUH, XapaKTePHble ANA Pa3/INYHbIX MEXAHWUYECKUX ABNEHUN;
® OCHOBHbI€ 3aKOHbI KJ1aCCUYECKOM M PENATUBUCTKON MEXAHWKM;

® NPUHUUNN OTHOCUTE/NIbHOCTU Fanunesawn APUHUNN OTHOCUTE/IbHOCTU 3I7IHLUTel7IHa,'

® 3aKOHbI COXPaHEHMA IHEPTUN, MMMYNbCA U MOMEHTA MMMYNbCa;

® 3aKOH BCEMMPHOrO TArOTEHMA U 3aKOHbI Kennepa;

® OCHOBbI AMHAaMWKM BPaLLLEHMA aBCONOTHO TBEPAOrO TeNa;

® OCHOBbI TEOPUM CBOBOAHBIX, 3aTyXalOWMX U BbIHYXAEHHbIX KOonebaHuii;

® NPUHLUMMbI ONUCAaHNSA MEXaHUYECKUX IBNEHUIN B HEMHEPLMAIbHbIX CUCTEMAX OTCYETA;
® OCHOBbI OMNCAHMA ABUMKEHUA NAEAIbHON N BA3KOMW KULKOCTY;

® OCHOBbI OMMCaHMA YNPYrMx CBOMCTB MaTepuasos.

YmeTb:

° a6CTpaFMpOBaTbCﬂ OT HECYLWECTBEHHOIO Npn moAaennpoBaHn peasibHbIX CI)M3W-IECKMX cmyau,mﬁ;



® nenaTb NpaBwU/bHblE BbIBOAbI N3 CONOCTABNEHMA PE3Y/1bTaTOB TEOPUM U SKCNEPUMEHTA];
* HaxoauTb 6e3pasmepHble NAapameTpbl, onpesenatowme n3y4yaemoe ABAEHUE;

® NPOW3BOAMUTb YNCIEHHbIE OLEHKM NO NOPAAKY BE/NYMHDI;

® feNaTb KAYeCTBEHHbIE BbIBOAbI NPU Nepexose K npeaesibHbiM YC10BUAM B U3yYaemblx Npobiemax;
* 06ecneyYnTb AOCTOBEPHOCTb NOAYYAEMbIX PE3YNbTATOB;

® BUAETb B TEXHUYECKMNX 33434ax GM3MYECKoe cogepiKaHme.

Bnapetb:

* MeToZaMu pelleHna PU3NYECKMX 3a4a4 N0 MEXAHUKE;

® HaBblKaMM CaMOCTOATENIbHOM paboTbl B Bubanoteke n NHTepHeTE;

® HaBblKaMM 0CBOEHMA 60abLIOro o6bema MHPopmaLmK;

° Kyanypoﬁ NOCTaHOBKU U MOOENNPOBAHUNA ¢M3MHECKMX 3ajad.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e [IMHamMMKa BpaLeHna abcontoTHO TBEPAOro Tena.

e MexaHWKa maTepuranbHOM TOUKM.

e MexaHuKa cuctembl YacTul,. 3agadva AByX Ten.

e MomeHT mnynbca. 3aKOH BCEMUPHOTO TAroTeHUA. 3aKoHbl Kennepa
e HeunHepuuanbHble CMCTEMbI OTCUYETA.

e (CBoboAHbIE, 3aTyXaloLMeE U1 BbIHYXKAEHHbIEe KoiebaHUsA, BOHDI.

e CneuunanbHasa Teopusa OTHOCUTENbHOCTY.

®  JneMeHTbl MeXaHUKN CMIOLHON cpeabl

OcHoBHasa nuTepaTypa:

1. O6wmit Kypc dusnkm [Teker] : 8 5T. T. 1 : MexaHuKa : y4eb. nocobue ana sysos / [. B. CuByxuH
.— 4-e n3g,, ctepeotmn. — M. : dusmatant, 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. OcHoBbl pu3unKKM [TeKcT] : Kypc obwen pusmnkm : B 2 1. T. 1. MexaHMKa, 3N1eKTPUYECcTBO U
marHeTnsm. KonebaHma n BonHbl, BosiHoBasa ontuka / A. C. Kunrcen, . P. JlokwuH, O. A. ONbX0B ;
nog pea. A. C. Kudrcena .— 2-e nsa., ucnp. — M. : dusmartant, 2007 .— 704 c.

3. MexaHuka. OCHOBHble 3aKOHbI [TeKcT] : yueb. nocobue ansa sysos / U. E. Upogos .— 12-e nsa. —
M. : BUHOM. J1ab. 3HaHui, 2014 .— 309 c.

4. C60pHMK 3a4a4 no obuiemy Kypcy omsmkn [Teket] : B 3 4. Y. 1 : MexaHuKa. TepmoanHamMmKa U



MoONeKynspHaa ¢usmKa : ydeb. nocobume ans sysos / nog pea. B. A. OBUMHKMHA .— 3-e u3Aa., ucnp. n

aon. — M. : ®uamaTtkHura, 2013 .— 560 ¢

O6wan ¢pu3mkKa: onTukKa

Llenb gucunnanHol:

OCBOEHMe CTyaeHTamu GU3NKN BOJTHOBBIX ABAEHUI N ONTUKM.

3a4a4uun ANCUUNANHDI:

- 3HAKOMCTBO C 6a30BbIMM 3KCMEPUMEHTA/IbHBIMM paKTamm B 06/1aCTV BOSIHOBbIX ABAEHWUIA U ONTUKMK;
- YCBOEHME OCHOBHbIX KOHLUEMLWM, BbIABUHYTbIX A1 ONMUCaHUA BOJIHOBbLIX ABEHWUN;

- OB/lageHne maTeMaTUYeCcKMMN MeTo4aMn, NO3BONAIOLLMMU PellaTb BOIHOBbIE YPaBHEHUS;

- peleHue 33434, OXBaTbIBAIOLLMX OCHOBHbIE MPUIOXKEHUA GUSMKU BOSIH N ONTUKN.

B pe3synbTaTe 0OCBOEHMA AUCUMMNIMHBI 0OyYaloWwmecs AOKHbI

3HaTb:

- YACNEHHblE NOPSAAKN BENYMH, XapaKTepum3yHoLLMe ONTUYECKUE ABIEHUS;

- OCHOBbI FEOMETPUYECKOM ONTUKY;

- ABNeHusa andpakumm ®peHensa n PpayHrodepa;

- ANPPAKLMOHHBIN Npeaen paspelleHns onTUYEeCKUX U CNeKTPaabHbIX Npubopos;
* NOHATUE NPOCTPAHCTBEHHOMN Y BPEMEHHOM KOTePEeHTHOCTH;

- NPOCTPAHCTBEHHOE NpeobpasoBaHue Pypbe B ONTUKE;

- OCHOBHble NPUHUMNbI Fonorpaduu;

* KNNACCUYECKYH0 TEOPUIO AUCNEPCUM;

- NOHATMA $a3oBON M rPyNNOBON CKOPOCTH;

- dopmMyny AnA nokasaTens NPenoMNeHNA BELWECTBA B PEHTTEHOBCKOM AMana3oHe CNeKTpa;
- 3/1eMEHTAPHbIE OCHOBbI KPUCTANNOOMNTUKMN.

YmeTb:



- abCcTparMpoBaTbCa OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHMM peasibHbIX PUINYECKUX CUTYALUIA;

- ienaTb NpaBu/ibHbIe BbIBOAbI U3 COMOCTABIEHUS Pe3yNbTaToB TEOPUMN U SIKCNEPUMEHTA;

- HaXoAnuTb 6e3pasmepHble NapameTpbl, onpesensaowme n3yyaemoe ABAeHune;

- NPOU3BOAMTb YNC/IEHHDIE OLLEHKM MO NOPALKY BENYMHDI;

- leNnaTb KayecTBeHHble BbIBOAbI NMPW Nepexoae K npeae/bHbiM YCI0BUAM B M3ydaeMbiX Npobnemax;
- 0becneynTb LOCTOBEPHOCTD NOJyYaeMbIX PE3Y/IbTATOB;

- BUAETb B TEXHUYECKMX 3a43a4ax PU3MUECKoe coaeprKaHue.

Bnagpetb:

- METOAAaMU pelleHns GU3NYecKmx 3a4ad no 31eKTPoANHAMMUKE;

- HaBblKaMW caMocTosATe IbHOM paboTbl B nabopaTtopun, bubamnoteke n NHTepHeTe;

- HaBblKaMW 0CBOEHMS 6oNbLIOro 06bema MHCI)OpMaLI,MM.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e [eomeTpuyecKas ONTMKa
e [onorpadus

o [ndpakuma GpayHrodepa
o [udpakuns ®peHens

e WHTepdepeHLmAa BONH

e CnekTpanbHble Npnbopbl

OcHoBHasa nuTepaTypa:

1. KonebaHwua 1 BonHbI. BBeAeHWe B aKyCTUKY, paamModusnky u ontuky [Tekct] : yueb. nocobue ana
By308 / I. C. lopenuK ; nog pea. C. M. PbitoBa .— 3-e u3g. — M. : dusmaraut, 2007 .— 656 c.

2. OcHoBbl pu3unKK [TeKcT] : Kypc obwein pusmnkm : B 2 1. T. 1. MexaHMKa, INeKTPUYECcTBO U
marHeTusm. KonebaHua n BoHbl, BonHosaa ontuka / A. C. Knnrcen, . P. JlokwwuH, O. A. OnbXoB ;
nog pea. A. C. KuHrcena .— 2-e u3ga,, ucnp. — M. : dusmataut, 2007 .— 704 c.

3. 061wwmit Kypc u3mkm [Tekct] : 85 1. T. 4 : OnTuka : yueb. nocobue ansa sysos / [. B. CusyxuH .—
3-e u3g,, ctepeotmn. — M. : dusmataumt, 2002, 2005, 2006 .— 792 c.

4. Kosen C.M., NeitmaH B.T., NoKwuH I'.P., OBumMHKKH B.A., MpyT 2.B. C60pHUK 3aa4 no obuiemy
Kypcy ou3mKkm. YacTb 6. InekTpuyecTBo U marHeTnam. OnTuKa. / Nog pea. B.A. OBUMHKMHA. -

MockBsa, N3a-80 MOTK, 2000.



06wan p13mnKa: TepMogUHAMMKA U MOSIeKYNAPHaA GU3nKa

LUenb AMCUMNANHDI:
TepmMoAMHaMMKa U MoSieKyasapHaa GU3MKa» ABNAETCA U3yYyeHUe CTYAeHTaMN OCHOBHbIX 3aKOHOB

TEPMOAUHAMUKM U MONTEKYNIAPHON PUINKN.

3agauun AucuUMnAnHbI:

® 3HAKOMCTBO C 6a30BbIMM IKCNEPUMEHTANbHBIMKU PpaKkTamu B 061aCTU TENNOBBIX U
MOIEKYNAPHO-KUHETUYECKMX ABNEHNN;

® YCBOEHME OCHOBHbIX KOHLLENLMI, NCNONb3YEMbIX A5 ONUCAHWUA TENNOBbIX U
MOJIEKYNAPHO-KMHETUYECKUX ABNEHWI;

® OB/lagEeHMe NPOCTENLMMM MAaTEMATUYECKMMM METOLAMM, NO3BOAIOLLMMM PELLaTb 33434M
TEPMOAUHAMUKM U MOSIEKYNAPHON GUINKK;

® pelleHMne 3aaY, OXBaTbIBAOLWMX OCHOBHbIE NPUIOKEHUSA TEPMOANHAMMUKN U MONEKYNAPHOM

dU3nKN.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLWLMecs AOMKHbI

3HaTb:

® YNCNNIeHHble NOPAAKU BE/IMYUH, XapPaKTepPHble 414 Pa3/IMYHbIX TEN10BbLIX U
MOJIEKYNAPHO-KMHETUYECKNX ABNEHWIA;

® OCHOBHbI€ 3aKOHbl TEPMOANHAMUKN N MONEKYNAPHON PUINKK;

* NepBOe, BTOPOE U TPeTbe Hayana TePMOANHAMUKNY;

® YpaBHEHMUA COCTOAHMA MAeanbHOro rasa 1 rasa BaH-gep-Baanbca;

® OCHOBHbl€ TEPMOANHAMUYECKME NOTEHUMANDI;

® CTaTUCTUYECKUIN CMbICA SHTpONUK;

* pacnpegeneHua Makcsenna n bonbLmaHa;

® 3aKOH PaBHOMEPHOTO pacnpene/ieHns SIHePrMm No creneHam ceoboapl;

* GpuUsmyecKyto cyLLHOCTb $a30BbIX NepexoL0B NEPBOrO U BTOPOro pPoaa;

® 33KOHOMEPHOCTU ABNEHMUI NepeHoca (anddysunm, BAZKOCTU, TENONPOBOLHOCTH);
® 3aKOHbl 6POYHOBCKOTO ABUMKEHMUA.

YmeTb:



e abcTparMpoBaThCs OT HECYLLLECTBEHHOIo NPU MOAE/IMPOBAHNN PeanbHbIX GUINYECKUX CUTYaLMIA;
® nenaTb NPaBu/bHble BbIBOAbl U3 CONOCTaBNEHUA Pe3y/1bTaTOB TEOPUM U SKCNEPUMEHTS;

* HaxoauTb 6e3pasmepHble NapameTpbl, onpeaenstowme N3yyaemoe ABIeHME;

* NPOU3BOAUTb YNUCTIEHHbIE OLEHKM NO NOPALAKY BENNYUHDI;

® flenaTb KayecTBEeHHble BbIBOAbI MPU Nepexoae K npeaesbHbiM YCI0BUAM B M3ydaembix npobiemax;
e 06ecneynTb JOCTOBEPHOCTb NOJIyYaeMbIX Pe3yabTaToB;

® BUAETb B TEXHUYECKMNX 3a4a4ax GM3MYecKoe coaeprKaHue.

Bnagpetb:

* MeTogamMm pelleHma GpU3nUYecKmx 3aga4 No TepMoAMHAMMKE U MOJIEKYNAPHOM GUBUKE;

® HaBblKaMM camocToATe/IbHOM paboTbl B Bubanoteke n NHTepHeTe;

® HaBblKamMM 0CBOEHMA 6oNbLIOro o6bema UHbOpPMaLNW;

® Ky/IbTYPOM NOCTAHOBKMN M MOAENNPOBaHNA GpU3MYECKMX 3a4a4.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e [a3 BaH gep Banbca

e KuHeTuyeckue AsneHus

e  OCHOBHbIe 3aKOHbl TEPMOANHAMUKN

e [loBEPXHOCTHbIE ABNEHUA

e Cratuctuyeckue pacnpegeneHua. Teopua Tennoémkoctenn. aykTyaumm
e ®da30Bble NpeBpaLLeHNs

OcHoBHasA nuTepaTypa:

1. O6wmin kypc dmsmkm [Tekct] : B 5 1. T. 2 : TepmoguHaMMKa U MOJIEKYAPHan GpUsnKa : yyeb.
nocobue ana sysos / [. B. CusyxuH .— 5-e nsg., ucnp. — M. : dusmartaur, 2005, 2006, 2011, 2014
.— 544 c.

2. OcHoBbl dpm3mnKK [TekcT] : Kypc obwelt dpusmkm : B 2 1. T. 2 : y4ebHUK ANA By308B. KBaHTOBaA U
cratucTuyeckas ¢pusmka. TepmoanHamumka / B. E. benoHyukuH, [. A. 3aukuH, 0. M. LiuneHiok ; nog,
pea. 0. M. UuneHtoKka .— 2-e usa,., ucnp. — M. : dusmartnut, 2007 .— 608 c.

3. dusnka makpocuctem : OcHOBHbIe 3aKoHbI [TekcT] : [yueb. nocobue ans sysos] / U. E. Upoaos .—
2-e u3a., gon. — M. : BuHom. JlabopaTtopus 3HaHuin, 2004, 2006 .— 207 c. — ("TexHuuyeckui
yHuBepcuteT"). - NMpeam. ykas.: c. 300-307. - 3000 3ks3. - ISBN 5-94774-122-9 ( B nep.)) .

4. C60pHMK 3a4a4 no obliemy Kypcy omsmkn [Teket] : B 3 4. Y. 1 : MexaHuKa. TepmoguHaMmKa u



MONeKynspHaa pusmKa : yueb. nocobue ans sy3os / nog pea. B. A. OBUMHKMHA .— 3-e u3Aa., ucnp. n

pon. — M. : dusmatkHura, 2013 .— 560 c.

0O6wan ¢pu13nKa: 3NeKTPUUYECTBO U MarHeTusm

Llenb gucunnanHol:
OCBOEHMeE CTYAEeHTaMM OCHOB K/1aCCUYECKOM 3/1eKTPOANHAMUKN N 3HAKOMCTBO CTYAEHTOB C

I1EMEHTAMU ONTUKU N TEOPUN NONA.

3a4a4m ANCUMNANHDI:

- 3HAKOMCTBO € 63a30BbIMM IKCNEPUMEHTAIbHbIMM haKTaMM B 061aCTM SNEKTPUYECTBA U MArHETU3MA;
- YCBOEHME ypaBHeHN MaKcBenna B BaKyyMe M B MaTepmasibHbIX Cpeaax, ONmMcbIBatoLWMX BCe
3/1EKTPOAMHAMUYECKNE ABNEHUS;

- OB/lIaZ,eHME MATEMATUYECKMMN METOZaMM, NO3BOAKOLWMMK peLlaTb ypasHeHna Makceenna;

* peweHune 3aaa4, 0XBaTbiBalOWMNX OCHOBHbIE MPUTOXKEHNA SINEKTPOANHAMUKNA.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatowmMecs AONKHbI

3HaTb:

* YUC/IEHHbIE NOPAAKU BENMUNH, XaPAKTEPU3YIOLLME SNEKTPUYECKME U MAarHUTHbIE ABNEHUA;
- OCHOBHbIE 3aKOHbI 3/1IEKTPOAMHAMMUKM B BaKyyMe U BellecTse (ypaBHeHna MaKkceenna);

- 3aKOHbI 3/IEKTPOCTATUKM U MarHUTOCTATUKMK;

- AB/IEHNE 3NEeKTPOMArHMTHON MHAYKUMK;

- BbIPa*KeHUe 3aKOHA COXPaHEHWSA SHEPTUKN ONA SNEKTPOMArHUTHOTO NoAs;

- KBAa3MCTAUMOHApPHbIE 3N1EKTPOMArHUTHbIE AB/IEHUS;

- 3/IEMEHTAPHYI0 TEOPUIO BOJTHOBOAOB Y 06 bEMHbIX PE30HATOPOB;

- OCHOBHbl€ MOHATUA O Na3Me.

YmeTb:

- abcTparnpoBaTbca OT HECYLWEeCTBEHHOrO NPU MOAENNPOBAHMK pPeanbHbIX PUIMUYECKMX CUTYALMUN;

+ AenaTtb NpaBUIbHbIE BbiIBOAbI N3 CONOCTAB/NEHNA Pe3Yy/IbTaTOB TEOPUN N SKCNEPUMEHTAQ;



- HaXoAUTb be3pasmepHble NapameTpbl, onpeaenstoume nyyaemoe ABeH1E;

- MPOM3BOAMUTb YUC/IEHHbIE OLLEHKM MO NOPAAKY BE/NYMHDI;

- AeNaTb KayecTBEHHbIE BbIBOAbI NPU NEPEXOAE K NPeae/ibHbIM YCI0BUAM B M3y4aeMbIX Npobnemax;
- 0becneunTb 4OCTOBEPHOCTb NOJIyYaeMblX PE3Y/1bTAaTOB;

- BUAETb B TEXHUYECKMX 3aa4ax PU3NYECKOE CoaeprKaHMe.

Bnagpetb:

- MeToAaMU peleHns GU3nYecKmnx 3a4ad No 3NeKTPOANHAMUKE;

- HaBblKAMW CamMOoCTOATeIbHOM paboTbl B 1abopaTtopuu, bubanoteke n NHTepHeTe;

- HaBblKaMW 0CBOEHMA HonbLoro o6bema MHGopMauum;

Kyanypoﬁ NOCTAaHOBKUN U MOAENTNPOBaHNA ¢M3MHECKMX 3a4ad.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e MarHmrtocratuka

e [lOCTOAHHbIE TOKM

®  DNeKTpoAUHAMMKA

®  DNeKTpocTaTuKa

o [lepemeHHble TOKM

®  D/IeKTPOMarHuUTHbIE BOJIHbI B Cpeax
®  D/1eMeHTbl ONTUKMU

OcHoBHasa nuTepaTypa:

1. O6wmit Kypc dusnkm [Tekct] : 8 5 7. T. 3 : dneKkTpuyecTtso : y4eb. nocobue ans sysos / . B.
CuByxuH .— 4-e n3g,, ctepeotun. — M. : dusmataut, 2002-2006, 2009 .— 656 c.

2. 061wwmit Kypc dpu3mkm [Tekct] : 85 1. T. 4 : OnTuka : yueb. nocobue ans sysos / [. B. CusyxuH .—
3-e u3g,, crtepeotmn. — M. : dusmataumt, 2002, 2005, 2006 .— 792 c.

3. KonebaHua v BoNHbI. BBeageHMe B aKyCTUKY, paanodunsnky n onTuky [Tekct] : yueb. nocobue ana
By3o8 / I'. C. Topenuk ; noa pea. C. M. PbitoBa .— 3-e u3g. — M. : dusmaraur, 2007 .— 656 c.

4. dneKkTpruyectso U marHetusm [Tekct] : yueb. nocobue ana sysos / H. A. Kupmnuerko ; M-8o
06pasoBaHUA U Hayku PO, Mock. pus.-TexH. (roc. yH-T .— M. : M®TH, 2011 .— 420 c.

5. Kosen C.M., NlemaH B.T., NoKwuH I'.P., OBumMHKKH B.A., MpyT 3.B. C60pHMK 3aaa4 noobluemy
Kypcy oum3mKn. Y. 2. dneKTpuyectso n marHetuam. Ontuka. MNog pes. B.A.OBYNHKMHA. - MOCKBa,

M3p-so MPTU, 2001.



6. Kopasos B.[1. MeToabl pelwieHnsa 3agay B 0buem Kypce prsmke. INeKTPUYecTBO U MarHeTUsm. —

Mocksa, CtyaeHT, 2011.

O6bEKTHO-OPMEHTMPOBAHHOE NPOrpaMmMUpPOBaHMe

Llenb gucunnanHol:
M3y4YyeHMe NPUHLUMMNOB aITOPUTMMU3ALNM U COBPEMEHHbIX METOA0B 06paboTKM MHPOPMaLLUK C

MCcnonb3oBaHUEM aNTOPUTMUNYECKUX A3bIKOB.

3a4a4m ANCUMNANHDI:

® OCBOEHMe CTyaeHTamn 6a30BbIX 3HaHUI B 06/1aCTU 06 bEKTHO-OPUEHTUPOBAHHOTO
NnporpammupoBaHus;

® M3yyeHMe A3blka 06 BEKTHO-OPUEHTMPOBAHHOTO NporpammmpoBaHns (C++);

* npnobpereHne HaBbIKoB paboTbl NPV CO34aHMUM NMPOrPaMMHOTO NPOAYKTa.

B pe3ynbTaTe 0CBOEHUA ANCLUMNIMHBI 0ByYaloLLMecs AOMKHbI

3HaThb:

- COBpPEMEHHble MeTobl U CPeaCcTBaA Pa3paboTKM afropuTMOB U MPOrpamm;

- OCHOBHbIE KOHCTPYKLMU A3bIKOB 06 bEKTHO-O0PUEHTUPOBAHHOIO NporpammmuposaHma (O0M) u
cnocobbl 3anmcuK nporpamm (Ha asbike C++);

- UMETb NpeacTaBaeHne 06 UCMOIb30BaHUU AOMNOJHUTENbHBIX NAKETOB U BUBANOTEK NpU
NPOrpaMmmnpPoOBaHUN.

YmeTb:

- pa3pabaTbiBaTb aATOPUTMUYECKME N NPOTPAaMMHbIE PeLLIeHUS NPUKIALHOIO NPOrpamMmmMHOro
obecneveHuns (C++);

- NPUMEHATb Pa3/INyHble METOAblI OTNAAKN MPOrpamm.

Bnapetb:

- HaBblKaMW O0CBOEHUS H60bWOro o6vema MHbopmaLmuu;

- HaBblKaMM CaMOCTOATENIbHOM pa60TbI npun cos3gaHnm NporpaMmmHoro obecneueHus.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BeeaeHue B OOl. ba3osble NOHATUA A3blKa C++

e BupTyanbHble GyHKUUMU U KNaccCbl

e [lpy)KecTBeHHble PYHKLMM N APYKECTBEHHbIE K/acchbl

e  KOHCTPYKTOPbI U AECTPYKTOPSI

e HacnepoBaHue KnaccoB. MHOXeCTBEHHOE Hac/lea0BaHME
e [lapameTpun3oBaHHbIe Kaacchl

e [leperpyska dyHKUNI 1M onepauuii

e [loToku BBOAa/BbIBOAA

OcHoBHasa nuTepaTypa:

1. A3bIk nporpammmpoBanHna C++ [Tekct] / b. Ctpayctpyn ; nep. ¢ aHra. C. AHMcumosa, M.
KoHoHoBa ; nog pea. ®. AHapeesa, A. Ywakosa .— Cneu,. u3a,. ¢ aBT. U3SMeHeHnamn 1 gon. — M. :
BuHom lMpecc, 2008 .— 1104 c.

2. A3blk CU++ [TekcT] : yueb. nocobue gna sysos / B. B. Moabenbckuii .— 5-e nag. — M. : duHaHCcbI
M cTaTUCTUKa, 2007 .— 560 c.

3. AITOpPUTMbI U CTPYKTYpPbI AaHHbIX. HoBana Bepcua ana ObepoHa + CD [TekcT] : [y4uebHuK ana
By308] / H. Buprt ; nep. c aHrn. nog pea. ®. B. Tkauesa .— 2-e usg., ucnp. — M. : MK MMpecc, 2012
.—272c.

4. C/ C++. MNporpammupoBaHme Ha A3blKe BbICOKOro YpoBHA [TeKcT] : yuebHuK ana sysos / T. A.
Masnosckasa .— CM6. : Mutep, 2009 .— 460 c.

5. Aitpa MNon. O6beKTHO - OPUEHTUPOBAHHOE NPOrpaMmmMpoBaHmMe C ucnonb3osaHnem C++ /Aipa Mon.

- CN6.; BuHom, HeBckunit ananekr, 2001. - 476c¢.

OnepauunoHHble cuctembl UNIX

Lenb AMCUMNANHBI:

- nony4YeHne 6a3oBbIX 3HaHMIA 06 opraHM3aLMKM ONepPaLMOHHbIX CUCTEM, pasaeneHun obsasaHHocTel
MeXAay annapatHbim obecneyeHem U A4POM ONepaLmoHHON CUCTEMbI. PaccMOTpeHMe KOHLLeNU i
COBpPEMEHHbIX OMepaLMOHHbIX CUCTEM NPOU3BOAUTCA Ha NPUMepPe onepaunmoHHon cuctembl Unix.

PaccmatpuBatoTca nosib3oBaTenbCKUin MHTepdeic Unix, nporpammunpoBaHue Ha asbike Unix Shell,



MCNoab30BaHUNE CUCTEMHDbIX BbI3OBOB A/1A B3aVIMO,CI,eVICTBVIﬂ C AAPOM B Nporpammax Ha A3blke Cu.

3apauun AuCUMnAnHbIL:

- U3yYeHMe OCHOBHbIX KOHLEMNUUIN U NMPUHLMNOB NPOEKTUPOBAHUA ONEPALMOHHbIX CUCTEM.
PaccmoTpeHue B3aMmoaencTBma aapa onepaLMoHHOM CUCTEMbI C annapaTHbIM obecneyeHnem
COBPEMEHHbIX KOMMbIOTEPOB;

- paccMoOTpPeHME pPeanm3aLMm OCHOBHbIX KOHLENUMA coBpemeHHbIx OC Ha npumepe Unix (noHATMA
npouecc, N1aHUPOBLIMK NpoLeccos paiin n ap.);

- 3HAKOMCTBO C KOMaHAHOM o6ono4vkoi Unix Shell Ha ypoBHe nonb3oBaTtensa n nporpammumcTa.
BbinonHeHne nabopaTopHbIXx paboT no HanucaHuto Shell-ckpuntoB. BbinonHeHWe nabopaTopHbIX
paboT Ha gpyrMx CKPMNTOBbIX A3bIKaX, B TOM Yncne, sed n AWK;

- U3y4YeHNEe OCHOBHbIX CUCTEMHbIX BbI30BOB Unix. MporpammuposaHune Ha A3bike Cu ¢

MCNoN1b30BaHNEM CUCTEMHDbIX BbISOBOB.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 00yYatoWwMecs SONKHbI

3HaThb:

- OCHOBHble KomnoHeHTbl OC 06uiero HasHayeHUn, Heobxoaumble ans eé GyHKULMOHMPOBAHUS;

- OCHOBHble KOMaHAbl, HeobxoaAnMble ana ysepeHHol paboTbl B Unix Shell Ha ypoBHe nonb3osaTens;
- yNpaBAsAloLLMe onepaTopbl M ynpasasatowme KOHCTpyKumm Unix Shell, Heobxoaumble gna HanucaHuaA
shell-ckpunTos.

YmeTb:

- paboTaTb B KOMaHAHOM obonouke Unix Shell, nucate ckpuntbl gna Unix Shell, nncate nporpammbl
Ha A3blke CK € UCNoNb30BaHUEM CUCTEMHBIX Bbi3oBoB OC Unix.

Bnagetb:

- NpMEMamMmM NPOrpaMMUPOBAHMA Ha CKPMNTOBLIX A3bIKax Ha Nnpumepe Unix Shell, awk u sed.

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e  OpraHusauma OC Unix, komaHaHaa ob6onoyka OC Unix
e CuctemHble BbizoBbl OC Unix, cuctemHoe nporpammuposaHue Ha Cu B OC Unix



OcHoBHas nuTepaTypa:

1. OnepaumoHHan cuctema UNIX n nporpammupoBaHue Ha asbike Cu [Tekct] / M. aHcmyp, T.
Oensuc ; nep. c anrn. A. C. borgaHoBa ; nog pea. W. I'. Lectakosa .— M. : Paguno u cBssb, 1989 .—
192 c.

2. OnepaumnoHHas cuctema UNIX [Tekct] : yueb. nocobue ana sysos / A. M. Pobauesckuii, C. A.
HemHtoruH, O. J1. Ctecuk .— 2-e u3g,, nepepab. u gon. — CM6. : BXB-Metepbypr, 2005, 2007, 2010
.— 656 .

3. OnepaumoHHasn cuctema UNIX [Tekct] : Kypc nekuuii : yueb. nocobue ana sysos / I. B. Kypauni
.— M. : MHuTepHeT-YHMBepcuTeT MHGOpMaumMoHHbIX TexHonorunii, 2004 .— 288 c.

4. b. KepHuraH, P. Naink. Unix. MporpammHoe okpyKeHue. ISBN 5-93286-029-4, 0-13-937681-X;

2003 .

onTuyeckue metoabl UCCNeA0BAHUA TBEPAOTE/IbHbIX CUCTEM NOHWXKEHHOM

pasmepHOCTH

Lenb AUCUMNANHDI:
OCBOEHMeE CTyaeHTaMM GpU3NYECKUX OCHOB METOA0B UCCNEA0BAHMA HAHOCUCTEM C UCNO/b30BaHMEM
COBPEMEHHbIX 3HaHUI U TEXHUYECKUX AOCTUNKEHUIA U3 061aCTM ONTUKM TBEPAOTE/bHbLIX CUCTEM

NOHWXEHHOM pPa3mMmepHOCTU.

3a4aum ANCUMNANHDI:

dopmupoBaHue 6a30BbIX 3HAHUI B 06/1aCTU ONTUKKU TBEPAOTO TeNla NPUMEHUTENBHO K
TBEPAOTE/IbHbIM HAHOCUCTEMAM, UCMONb3YIOWUMCA B NPUNOKEHUAX ONTUKU, SNEKTPOHUKM, Na3epHON
N MeANUMHCKON GU3NKMY;

dopmunpoBaHue 6a30BbIX 3HAHUI O COBPEMEHHbIX CNEKTPAsIbHBIX U MHBIX ONTUYECKMX MeToax
nccaef0BaHUA HAHOCUCTEM;

npruobpeTeHne HaBbIKOB PaboTbl C COBPEMEHHOW CNEKTPaNbHON TEXHUKOW;

dopmupoBaHME NOAXOA0B K BbINONHEHUIO UCCNEA0BAHUM CTYAEHTAMU HAHOCUCTEM ONTUYECKUMMU

MeTodaMM B pamMKax KBa}'IM(bMKaLI,MOHHbIX pa60T Ha CTeneHb 6aKanaBpa.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoMecs AONXKHbI

3HaTb:

byHAaMeHTalbHble NOHATUA, 3aKOHbI, TeopUn U GOPMY/Ibl ONTUKK TBEPAOTO TENa;

NOPAAKM YUCNEHHbIX BE/IMUNH, XapaKTepHble ANA KNacCupUKaLMmM HaHOCUCTEM M CNEKTPANbHbIX
AMana3oHOB 3/1eKTPOMArHUTHOTO U3NYyYeHUS;

coBpemeHHble Npobaembl PUINKM HAHOCUCTEM;

OCHOBHbI€ MOHATUA, 3aKOHbI, TEOPUU U GOPMYNbI, ONUCHIBAIOLLME PACNPOCTPAHEHNE CBETA B
TBEPAOTE/IbHbIX CUCTEMAX MOHUMKEHHOW PAa3MepPHOCTY;

NPUHUMMLI PabOoTbl COBPEMEHHbIX NPUBOPOB M CUCTEM, MPUMEHSAEMBbIX A/18 UCCNeL0BaHMWsA
HaHOCUCTEM ONTUYECKUMW METOAAMMU;

OCHOBHbI€ 3KCNEPUMEHTa/IbHbIE CXEMbl U METOAUKN U3MEPEHUA CTPYKTYPHbIX, ONTUYECKUX U
3/IEKTPUYECKMX KOHCTAHT TBEPAOTE/IbHbIX HAHOCUCTEM ONTUYECKMMW METOAAMM.

YmeTb:

KnaccudunumpoBaTb HAHOCUCTEMDbI;

KnaccudnumposaTb n noabupatb Hanbonee nogxoaawme AnA UCCNef0BaHMA CNEKTPasbHbIE
npubopsl;

pelaTb OCHOBHble AnddepeHUManbHble U BO/THOBbIE YPaBHEHUA ONTUKM TBEPAOTO TEN];
paboTaTb Ha COBPEMEHHOM, B TOM YNUC/IE U YHUKANIbHOM 3KCNEPUMEHTANbHOM 060pyA0BaHNY;
Noay4aTb Hauay4ylne 3HaYEHUA U3MEPAEMBIX BE/IMYMH U NPABUIbHO OLLEHMBATL CTENEHb UX
[0CTOBEPHOCTH;

obpabaTbiBaTb U aHANN3UPOBATb Pe3y/NbTaTbl IKCNEPUMEHTOB, UCNONb3YA COBPEMEHHOE
nporpammHoe obecneyeHue;

3pPeKTUBHO NCNONb30BATb COBPEMEHHbIE MHOOPMALMOHHbIE TEXHOIOMMN U pecypcbl Ans
nosy4yeHMa HeobXxoAMMbIX 3HAHUIN MO MHTEpPEeCyoLWen HaydHoM Nnpobaeme.

Bnagetb:

cneuvanbHOW TEpMUHOIOTMEN B 061aCTU ONTUKM TBEPAOTO Te€Ma U CUCTEM MOHUMKEHHOM
pa3smepHOCTH;

OCHOBHbIMM NOAX0AAaMU AN ONUCAHUA PACNPOCTPAaHEHMM CBETA B TBEPAbIX TENAX, B TOM YMCIE, U B
HaHocUCTeMax: 3aKOHOM byrepa-/lambepTta-bepa 1 noHATMEM IKCTUHKUMK, Mogenamn [pyae,
JNlopeHua n apdeKTUBHOM cpeapbl, ONUCAHMEM YNPYroro N HeYNpPyroro paccesHus ceBeta Ha
HaHo4acTuuax, Gopmasn3mamm PasmepHOro KBaHTOBAHUA U HEJIMHENHOM ONTUKY;

OCHOBHbIMUM CNEKTPA/ZIbHbIMU METO4AaMUN U3MEPEHNA ONTUYECKUX CBOMCTB peanbHbIX



TBEPAOTE/NIbHbIX HAHOCUCTEM.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e MeToAabl HENNHEHOM ONTUKM B UCCNEA0BAHUMN HAHOCUCTEM.

e OcHOBbI ONTMKK TBEPAOIrO TeNa U HAHOCUCTEM.

e PasmepHoe KBaHTOBaHME B HAHOYACTULLAX U POTONOMMHECLEHTHAA CNEKTPOCKONKUA.
e PaccesaHMe cBeTa Ha HaHOYACTULAX.

e (CneKkTpocKonua HaHOCUCTEM.

e DHepreTMKa NPOMNyCKaHMA U OTParKeHWUA CBETA Ha rpaHuLLe pasgena Asyx cpea.

OcHoBHasA nuTepaTypa:

1. Kawkapos MN.K., TumoweHko B.KO. OnTuka TBEpAOro Tena u CUCTEM MOHUMKEHHOMN Pa3MepPHOCTU. —
M: Mynbc, 2008.

2. Epumosa A.U., 3aiues B.b., bonabipes H.H0., Kawkapos N.K. UHPpakpacHan
dypbe-cnektTpometpua. — M: MI'Y, 2011.

3. ®depopos A.B., Pyxnenko W.4., bapaHos A.B., KpyunHuH C.H0. OnTuyeckme cBOMCTBA
NnosynpPoBOAHMKOBbIX KBAHTOBbIX TOYeK. — CaHKT-MeTepbypr: Hayka, 2011.

4. AxmaHos C.A., Hukntnh C.10. ®usmnyeckan ontnka. — M: Hayka, 2004.

5. Kuttenb Y. BeegeHue B ¢p13mKy TBEpAoro Tena. — M: Hayka, 1978.

6. MatBeeB A.H. OnTtuKa. — M: Bbicwas wKona, 1985.

OcHoBbl 6MO3HEPreTUKN

Lenb AMCUMNANHBI:

npuobpeTeHue CTyAeHTaMM 3HaHMI 06 OCHOBHbIX MHHOBALMOHHbIX MeToZax NPon3BoACTBa, Nepeaayn
1 npeobpaszoBaHMA IHEPINN; MEXAHNU3MOB 3/1eMEHTAPHbIX NPOLLECCOB, NEXKallMX B OCHOBE 3TMX
MEeTOA0B; PONM BUOTEXHONOTUI, HAHOTEXHO/IOTUIN U HAHOCTPYKTYPbIX MaTepPUanos B Pa3BUTUN AaHHbIX

MeTo40B.



3aaa4un ANCUMNANHDI:

- OcBOEHME OCHOBHbIX MOHATUIM NPUPOLONOAO0OHbIX SHEPrETUYECKMX TEXHOIOTUIM, @ TaKKe OCHOBHbIX
TEPMMUHOB U ONpeaeNeHnit B 3To 061acTh B COOTBETCTBUM C MEXKAYHAPOLHbIMM CTAaHAAPTAMM.

- OcBO€EHMe HaBbIKOB PaboTbl CO cneumanbHOM IMTepPaTypon B NnpeameTHon obnactu.

- O3HaKoM/ieHUe ¢ brodr3nMYecKMMU NpoLeccamm, MPOTEKAOLWMMMN B BMOINEKTPOXUMUYECKUX

cncremax.

B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00YyYatoWMECs AOKHbI

3HaThb:

- OCHOBbI 6MODU3MKIM ABNEHUIA, CBA3AHHbIX C Nepeaayeit 3apsaaa Ha rpaHuLEe Xusoe/He Xusoe;

- BUAbl U KNaccudpuKaLmio 6UO3NEKTPOHHBIX YCTPOMCTB U 0COBEHHOCTM X MPUMEHEHMUS;

- MeToAbl aHaMN3a U pacyeTa BUOINEKTPOXMMUYECKUX MPOLECCOB;

- MeToAbl MaTEMATMYECKOTO MOAENNPOBAHMA BUOINEKTPOXMMUYECKUX MPOLLECCOB;

- OCHOBHbIE NYyTH B3aMM0,D,eI7'ICTBMH IANEKTPOXUMUYECKUX CUCTEM C XKUBbIMU OPraHU3IMaMUN N KNTeTKaMU,;
- COBPEMEHHbIe TEXHO/IOTUYECKMNE peLleHmMs B 061acTh BUO3NEKTPOHUKM U UX NPUMEHEHWE Ha
NpaKTUKe.

YmeTb:

- NPOBOAMUTb NOUCK U aHA/IN3 HAaYyYHO-TEXHUYECKON MHDOPMALLUK M NAaTEHTHON NTepaTypbl NO
333aHHOM TemMaTnKe B 061acT NPUPOAONOA06HbIX IHEPreTUYECKMX TEXHOIOMMI U HAHOMATEepPNaoB
ONs UX peannsaumu;

- NCNOJ/1b30BaTb GyHAAMEHTa/IbHble 3HAHUA B 061acT OPMUPOBAHUA HAHOCUCTEM A1A PeLleHnn
NPaKTUYECKUX 3334, CBA3AHHbIX C MOJyYeHMEM HAHOCTPYKTYPUPOBAHHbLIX HEOPraHUYECKNX U
rMbpuaHbIX MaTePUanoB, 6UO3EKTPOHHbIX CUCTEM U UX KOMMOHEHTOB.

- UCMOJ1Ib30BaTb NOJIyYEHHbIE 3HAHUA B 061aCTU CUCTEM NOYyYEeHMA U Npeobpa3oBaHNA SHepPrun ans
NPaKTUYEeCKOro NnpMmeHeHuA.

Bnagetb:

- cneuManbHOM TEPMUHOOTMEN B 061aCTU HAHOTEXHOJIOTMI U METOZI0B CUHTE3a HAaHOCTPYKTYP;

- cneumMasnbHOM TepMmUHoNOrMel B 061actTn NpupoaonofobHbIX SHEPreTUYeCcKUX TEXHOI0MUIA;

- meTogamm 06paboTKM, aHann3a M cucTeMaTUsaL MM HayYHO-TEXHUYECKOM U NaTEHTHON MHbOPMaUUU.
- HaBblKaMW 0CBOEHUS 6onbLIOro 06bema HOBOM MHbOPMaLLUN;-

- HaBbIKaMK CaMOCTOATeNbHOM paboThl B nabopaTtopun U UHTepHeTe;



- HaBblKamu FpaMOTHOﬁ O6pa6OTKVI PEe3yNbTaToOB OMNbITa U CONOCTAaB/1EHNA C TEOPETUYECKMMU

JaHHbIMU.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e buocuHTes

o ®doToCcuHTES

e MoTopHoe brnoTtonamso.

e MeToabl NoNyyYeHns buoamsens.

e ABuabuokepocuH

e buocnupt

e buoras

e buoTonamBHble a1eMeHTbI

e Tepmuyeckn metoapl nepepaboTkm bruomacchl
e bBuoHedTb

OcHoBHas nuTepaTypa:

1. MonekynapHasa v KneTouyHasa 6uodumsnka [Tekct] : [y4eb. nocobue ana sysos] / M. KeKcoH ; nep. ¢
aHrn. nog pea. A. . Casuukoro, A. . Kypasnesa .— M. : Mup : BUHOM. J1a6. 3HaHuii, 2013 .—
551c.

2. H.B.KOopoBMH. IneKkTpoxmmunyeckasa aHepretuka. M.9Heproatommnsgat 1991 r. 264 c.

OCHOBbI BO4OPOAHOI SHEPreTUKM

Lenb AUCUMNANHDI:

npuobpeTeHue CTyaeHTaMM 3HaHMIN 06 OCHOBHbIX MHHOBALMOHHbIX MeToAax NPON3BOACTBa, Nepeaaqn
M Npeobpas3oBaHUA SHEPTUN; MEXAHU3MOB 3/1eEMEHTAPHbIX NPOLLECCOB, NEXKalMX B OCHOBE 3TUX
MeTOA0B; PONM BUOTEXHONOIUI, HAHOTEXHOIOTUIN U HAHOCTPYKTYPbIX MaTepUanos B Pa3BUTUN AaHHbIX

MeTo408B.

3a4auun ANCUMNNIUHDI:



- OcBOEHME OCHOBHbIX MOHATUI NPUPOLONOAO0OHbIX SHEPrETUYECKMX TEXHOOTUIM, @ TaKKe OCHOBHbIX
TEPMMHOB M onpeaeneHnii B 3Toh 06/1aCTN B COOTBETCTBUM C MEXAYHAPOAHbIMW CTAaHAAPTAMM.
- OcBO€EHMe HaBbIKOB PaboTbl CO cneumanbHOM MTepaTypon B NnpeameTHon obnacTtu.

- MonyyeHune 3HaHU 06 3NEKTPOXMMUYECKON U BOAOPOLHON SHEPTETUKE.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs AONKHbI

3HATb:

-NPUPOAY U MEXAHMU3M OCHOBHbIX GU3NKO-XMMMNYECKUX NMPOLLECCOB NONYY4eHNA U Npeobpa3oBaHUA
3Hepruu;

-OCHOBHbI€ TEXHO/IOTMW MPON3BOACTBA M Npeobpa3oBaHMA SHEPTUN U UX annapaTypHoe opopMIIEeHME;
-BOMPOCbI 3KO/I0TUKN U TeXxHocdepHoit besonacHOCTH.

YmeTb:

B- NpoBOAMTbL NMOUCK W aHA/IN3 HAyYHO-TEXHMYECKON MHPOPMALIMMN U NAaTEHTHOM AUTepaTypbl No
3aJlaHHOM TemaTMKe B 061acTy NpMpoaonogobHbIX SIHEPreTUYECKUX TEXHONOTMA M HAHOMaTEPUANoB
ONA UX peanunsauuu;

- UCMNOJ1b30BaTb GyHAAMEHTa/IbHble 3HAHUA B 061acT OPMUPOBAHUA HAHOCUCTEM ANA PELLEHUA
NPaKTUYECKUX 33434, CBA3AHHbIX C MONYYEHUEM HAHOCTPYKTYPUPOBAHHbIX HEOPraHMYECKUX U
FVI6pVIAHbIX MaTepunanos, 6M03ﬂeKTp0HHbIX CUCTEM N UX KOMNOHEHTOB.

- UCNO/b30BaTb MNOYYEHHbIe 3HaHWUA B 061aCT CUCTEM NOSIYYEHMS U NPeobpa3oBaHNA SHEPTUKN ANd
NPaKTUYECKOro NPpUMEHEHMUS.

Bnagpetb:

- cneumManbHOM TepMUHOOrMel B 061aCT HAHOTEXHOIOTMI U METOA0B CMHTE3a HAHOCTPYKTYD;

- cneuManbHOM TEPMUHONOTMEN B 061aCTU NPpUPOoA0NoA0D6HbIX SHEPreTUYECKUX TEXHOIOTUIA;

- meToaamm 06paboTKM, aHann3a U cucTteMaTnsaL MM Hay4HO-TEXHUYECKOM M NaTeHTHON MHbOopMaLUW.
- HaBblKaMW OCBOEHUSA 60bLIOro 06bema HoBOM MHbOPMaLMK;

- HaBblKaMW CaMOCTOATE/IbHOM paboTbl B nabopaTtopun n UHTepHeTe;

- HaBblKaMW FPaMOTHOM 06paboTKKN pe3ynbTaTOB OMNbITa U CONOCTABAEHUNS C TEOPETUYECKUMMU

AaHHbIMU.

K cogeprKaHunIo gMcUMnAnHBbI OTHOCATCA OCHOBHbIE pa3e bl Kypca:



e BopgopogHada saHepreTMka

e KaTanms 1 KaTa/msaTopbl

e Bopgopoga.

o  DU3NKO-XMMUYECKME NPOLECCHI, NeXaLUMeE B OCHOBE NOJIyYeHMA BOAOPOAA

o  DU3NKO-XMMUYECKME NPOLECCHI, NeXKALUME B OCHOBE XPaHEHUA U TPAHCNOPTUPOBKKU BOAOPOAA.

o  DU3NKO-XMMMYECKME NPOLECCHI, NeXalUye B OCHOBE UCMNONb30BaHUA BOAOPOAA ANA
Npoun3BoACTBa IHEPTUN.

e BoaopoaHble TEXHONOMM B albTEePHATUBHOMN IHEpPreTUKe.

OcHoBHasa nuTepaTypa:

1. Yucrakos A.HO., PaitHoBa HO.I. BBegeHuMe B Npoueccbl MHTErPasibHbIX MUKPO- M HAHOTEXHOIOTUA.
YyebHoe nocobue ans By308 B 2 T. T. 1. DU3UKO-XMMMYECKME OCHOBbI TEXHONOTUN
MUKPO3NEKTPOHUKM / nog obuein pea. HO.H. Kopkuwko. — M.: BUHOM. flabopaTtopus 3HaHwuiA, 2010.
2. Kosnos C.U., datees B.H., BogopoaHas sHepretuka. CoBpeMeHHOoe cocTosaHMe, npobaembl n

nepcnekTtussbl. Mog pegakumen Bennxosa E.M. — Mocksa, BHUUTA3-FTA3MPOM, 2009, c.520.

OCHOBbI KOTHUTUBHbIX HaYK

Llenb gucunnanHol:
- U3y4YeHWe Hay4YHbIX MPUHLUMMOB U METOA0B UCC/IeA0BAHMNA KOTHUTUBHbIX MPOLECCOB, NOArOTOBKA K
AanbHenwemy npodeccuoHaibHOMY MCNOJIb30BAHUIO 3TUX 3HAHWUM NpK pa3paboTKe NepcnekTUBHbIX

KOHBEPreHTHbIX TEXHOJIOTUA.

3agaum ANCUMNANHDI:

- 0O3HaKOM/IEHWNE CTYAEHTOB C 6a30BbIMM TEOPETUYECKMMW MOHATUAMWN N METOANYECKUMMU
npoueaypamu B 061aCTM KOFTHUTUBHbIX HAYK U TEXHOIOTUIA;

- AEMOHCTPaLMA NPaKTUYECKOrO 3HAYEHNS MEXANCUNNIMHAPHDBIX UCCAeA0BaHUI, HAaNPaB/EHHbIX Ha
N3y4YyeHMe KOFHUTUBHbIX NPOLLECCOB Y YEe/I0BEKA;

- BblpabOoTKa HaBbIKOB CAaMOCTOSTE/IbHOTO MOUCKA U OUEHKN MHPopMauum B 061aCTU KOFTHUTUBHBbIX
HayK 1 TeEXHONOTNIA;

- NOArOTOBKA K 3KCMEPMMEHTAbHbIM UCCNeL0BaHMEM KOTHUTUBHDIX MPOL,ECcCaM y YeN0BeKa B
Koonepaunu c NpeactaBUTENAMM KOFTHUTUBHbIX HAaYK — aHTPOMNOAOraMu, NCUXO0N0raMu, IMHIFBUCTAMK,

¢M3I/IOJ'IOI'3MM, pa3pa60T‘-II/IKaN\M CUCTEM UCKYCCTBEHHOIO UHTENNIEKTA U pOGOTOTEXHI/IKVI.



B pesynbTate oCcBOEHUA ANCLMUMNAMHBI 0ByYaloLLMecs AOMKHbI

3HaTb:

OCHOBHbI€ 3TaMbl HAYYHOTO U3YYEeHUA CO3HAHUA, BOCMPUATUA, BHUMAHUA, NaMATU N APYTUX
KOTHUTMBHbIX MPOLECCOoB;

OCHOBHble NPo61eMbl U ecTecCTBEHHOHaYYHbIe METOAbl COBPEMEHHbBIX MEKANCLUMNUHAPHbIX
nUccnefoBaHU KOTHUTUBHBIX NPOLLECCOB Y Ye/1I0BEKa;

TeopeTMYecKme MoaeNn U SMNUPUYECKME 3aKOHOMEPHOCTU Pa3BUTUA M pPacnaaa KOTHUTUBHbIX
MPOLLECCOB Y YEN0BEKA;

OCHOBHbI€ NOAX0bl K MaTeMaTUYECKOMY OMUCAHMIO U TEXHUYECKOMY MOAENNPOBaHUIO
KOTHUTMBHbIX MPOLECCOoB;

0 He06X0AMMOCTU YYeTa KOTHUTUBHbIX XapPaKTEPUCTUK YeioBEKa NPU pa3paboTKe TEXHUYECKUX
cucTem, NPAMO WM KOCBEHHO NpeaHasHauYeHHbIX AN B3aUMOAENCTBUA C YE/IOBEKOM.

YmeTb:

MCMNONb30BaTb HA NPaKTUKe TeopPeTUYECKNE NOHATUA U U3BECTHbIE SMMNUPUYECKME 3aKOHOMEPHOCTH
COBPEMEHHbIX KOTHUTMBHbIX HayK;

BbIAENIATb ECTECTBEHHOHAYYHbIM aCNeKT 3a4aun, abCTparnpyach OT HECYLLECTBEHHbIX U
CYObEKTUBHbBIX BAUAHWUI Ha NPOBAEMHYIO CUTYaLMIO;

HaxoAuTb 06WMI MeTOAMUYECKUI NOAX0A, HEOBXOAMMbIN ANs pelleHus 3a4a4d B obnactu
KOTHUTMBHOWM 3PrOHOMMUKW U UHKEHEPUUN YENOBEYECKOT0o GaKTopa;

paboTaTb Ha COBPEMEHHOM 3KCNepUMeHTaIbHOM 060pya0BaHMUM, NPeAHa3HaYeHHOM Ans
KOTHUTUBHbIX UCCNeA0BaHUN.

Bnagpetb:

MHOTro}aKTOPHbIM NIAHUPOBAHUEM IKCNEPUMEHTOB B KOTHUTUBHBbIX MCCAEA0BAHUAX U
MaTeMaTMKO-CTaTUCTUYECKMM annapaTtom 06paboTKn UX pe3ynbTaTos;

HaBblKaMM NCUXODU3NYECKUX U3MEPEHUIA;

HaBblKaMM 0DOLLEHUNA C NPeACTaBUTENAMU KOTHUTUBHBIX HAYK — aHTPOMNOI0raMu, NCUXOJIOTamMu,
JNIMHFBUCTaMMK, HelMpodusnonoramu, paspaboTymMkamm CUCTEM UCKYCCTBEHHOTO MHTENNEKTa U
POBOTOTEXHUKMU;

HaBblKaMM CaMOCTOATE/IbHOTO NOUCKA AaHHbIX KOTHUTUBHbIX UCCIEA0BAHUIN B XKYPHaANbHbIX

I'Iy6l'IMKaLI,VIFIX n MHTepHETe, a TakKXXe OUEHKN Haquoﬁ HaOEXHOCTU 3TUX OAHHbIX.



K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e  ApXUTeKTypa MHTE/IeKTa YeNoBeKa

e BHMMaHWe 1 Npobaema Co3HaHUA.

e lcTopwuAa M COBpeMEHHOE COCTOIHME KOTHUTUBHbIX UCCAeA0BaHUM.

e KoHuenTyanbHble CTPYKTYpPbI, A3bIK U peyeBoe obuieHue.

e MeTozbl COBPEMEHHbIX KOTHUTUBHbIX UCCeA0BaHMUMNA.

e [lpymepbl M NepcneKkTUBbl NPAKTUYECKOro NPUMEHEHNA KOTHUTUBHOM HayKn B KOHBEPTeHTHbIX
TEXHO/IOTUAX.

e CeHCOpHbIE CUCTEMbI U MPOLLECCHI BOCNPUATUS.

o CTpyKTypa NamaATV 1 NpoLeccbl 0byyeHus.

OcHoBHasa nuTepartypa:

1. Beanuykosckuin 6.M. BupTyanbHas peanbHoCTb. BoobpaskeHue. Bocnpusatme. BHUMaHue.
KorHutneHasa Hayka. MbiwneHue. Namatb. Co3HaHue. — M: U3gaTenbctBo bonblas Poccuitckan
SHumknonegma, 2012-2015.

2. Bennukosckuin b.M. KoHBepreHumMa CO3HAHUA N TEXHONIOTMYECKNI nporpecc. B mmnpe Hayku. T. 1,
Bbin.17, ctp. 13-17, 2012.

3. BennykoBckuit .M. KorHntmeHasa HayKa: OCHOBbI NCUXOA0TMKN NO3HaHMA. T. 1-2, — M.:
Axkagemus, 2006.

4. Bennukosckuii b.M. UccnegoBaHne KOTHUTUBHbBIX GYHKUMIA U COBPEMEHHbIE TEXHOIOTUMN.
BecTHuMK Poccuiickon Akagemnn Hayk. T. 80, Bbin. 5-6, cTp. 440-446, 2010.

5. Bennukosckuin 6.M., AHoxunH K.B. EcTecTBEHHOHAy4YHaA MeTOA0/1I0TUA ANA KOTHUTUBHbIX
nccnenoBaHuin. BectHmk POOU. Boin. 70-71, cTtp. 67-77, 2011.

6. Hawkins J., Blakeslee S. On intelligence. — NY: Times Books, 2006.

OcHoBbI 061Ut U HEOPraHMYECKOU XUMUU

Llenb gucunnaunHol:

TeopeTUYecKoe 1 NPaKTUYEeCKoe 0CBOEHNE OCHOBHbIX Pa3aesioB obLein N HeopraHNYEeCKOoM XMMMU C
YYE€TOM COBPEMEHHbIX TEHAEHLMA PA3BUTUA XUMUYECKOW HayKK. ITO NO3BOJIUT:

- MOHATb JIOTUKY N BO3MOKHOCTU XMMWNKN, 0COBEHHOCTU XMMMUYECKOTO NoAX0Aa K U3YUYEHUIO

OKPY*KatoLwero mmnpa;



- MOHMUMaTb U UCMO/Ib30BaTb A3bIK XMMUYECKMX GOPMYN U YPaBHEHUIA;

- NPeACKasblBaTb CTPYKTYPY M CBOMCTBA BELLECTB, MX CNOCOOHOCTb B3aMMOAENCTBOBATb C APYTMMU
BELLLeCTBAMMU;

- MOHATb ABUKYLLME CUNbI XMMUYECKMX PeaKLMini, 0COBEHHOCTN NX NPOTEKaHMA N CNOCObbI
ynpaBAeHNa NMMU.

Kypc obLieit Xumnm n HeopraHMYeckom XuMmmnmu npeaHasHadyeH ans GoOpMUPOBAHNSA Y CTYAEHTOB,
obyyatowmxcsa no HanpasaeHuto «puKaagHble maTemaTka U GuUsnKa» npeactaBaeHns 06 OCHOBHbIX
MOHATUAX U 3aKOHAX XMMUU, XMMUYECKMX PEaKLMAX U CBOMCTBAX HEOPraHNMYECKUX BeLLecTB. Kypc
npeacrasnseT coboii OCHOBbI XMMWYECKOM FPaMOTHOCTM, MOKA3bIBaeT MECTO XMMMUU B COBPEMEHHOM
€CTEeCTBO3HaHMWN, 0COBEHHOCTM XMMMYECKOTO NOAX0A3 K U3YUYEHUIO OKPYKatoLWero mmpa, Aaet
npeacrasieHne 0 MeTOA0/I0rMU U NOAX0AAX XMMUU K U3YYEHUIO XMMUYECKUX CBOMCTB BELLECTBA, AAET
MOHATb, YTO XMMMA, Byay4n TECHO CBA3AHHOM C PU3NKOIM U BUonornen, ABNAETCA CAaMOCTOATEIbHOM
HayKoA.

OcobeHHOCTb Jl@aHHOTO Kypca COCTOUT B TOM, YTO OH NPEenoaeTcs B NepBOM CEMECTPE M OCHOBbIBAETCA
TOJIbKO Ha TeX 3HaHUAX, KOTOPOE yyallmeca Noay4Ynaun B cpefiHen oblieobpasosaTesibHOM WKoe. Mpu
N3y4YEeHMM 3TOFO Kypca yvalLminca Bnepsble NoaydYaeT cBefeHMA O KBaHTOBOM TEOPUM SNEKTPOHHOTO
CTPOEHMA aTOMOB M MOJIEKY/, Ha OCHOBE KOTOPbIX 06BACHAIOTCA XMMUYECKME CBOMCTBA BELLECTBa.
MosaTomy yyalumeca A0MKHbI NPUHATb 3TN cBeAeHUs 6e3 Toro 060CcHOBaHMA, KOTOPOE BNOCAeACTBUM
OHM NONYYaT NPU U3y4YeHMM 06LLEN N TeOPEeTUYECKON PU3NKK. ITO eLLe pas LEMOHCTPUPYET, YTO
XMMMA, OCHOBbLIBAACb HA GyHAAMEHTAbHbIX QU3NYECKMX 3aKOHAX, ABNAETCA CAaMOCTONATE/IbHOM
Hay4YHOM AUCUUNANHOM, UMEIOLLEN NpeaMEeTOM CBOEro U3y4yeHusa CTPOEHWNE, CBOMCTBA U NpeBpalleHua
BellecTBa.

Kypc coctouT 13 Nekumii, ceMrmHapoB 1 1abopaTopHbIX PpaboT. 3To faeT BO3MOKHOCTb NOAHOLEHHOTO
OCBOEHUA y4ebHOM NPOrpamMmmbl U aKTUBHOMO UCMOJIb30BAHWUA NONYYEHHbIX 3HaHMI NpU AaNbHellwem

NU3y4YeHUUN TaKNX ANCUNNANH, KaK XMMHNYeCKanA ¢M3MKa, 6roxmmma n 6M0¢M3MKa.

3a4a4uun ANCUUNANHDI:

3apadvamu obLLet U HEOPraHMYECKON XMMMK ABNACTCA U3YyYeHUe:

® COBPEMEHHbIX NPeacTaBAeHUl O CTPOEHNN BELLECTBA, O CBSA3M CTPOEHMA U CBOMCTB BeLLEecTs OT
NOJIOXEHUA COCTABAAIOLLNX UX 3/1eMEHTOB B [lepnoanyeckon cUCTeMe U XapaKTepa XMMUYECKOM
cBA3N;

® OCHOBHbIX NPpUHUMNOB, onpeaenAarwmnx CBOMCTBA XMMNYECKUX peaKu,m‘/'l, KMHETUYECKOro n



TepMOANHAMMNYECKOTo NOAX0A0B K OMUCAHUIO XMMUYECKUX MPOLLECCOB C LIe/1bio ONTUMMU3ALIUN
YCN0BUI UX NPaAKTUYECKOM peannsaunu;
® BaXKHEMNLLMX CBOMCTB HEOPraHUYECKUX COEANHEHWUI N 3aKOHOMEPHOCTEN UX USMEHEHMSA B

3aBUCUMOCTHM OT NONTOKEHNUA COCTABNAOWNX UX INEMEHTOB B I'Iepmop,vlqecr(oﬁ cncreme.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs AONKHbI

3HaTb:

- OCHOBHbIE MOHATUA XMMUU: BELLLECTBO, XMMMUUYECKMUI 3/IEMEHT, aTOM, MOJIEKY1a, OTHOCUTE/IbHbIE
aTOMHanA U MONEKYNSPHAA MacCbl, MOH, aNNOTPONUA, N30TOMbI, XMMMUYECKaA CBA3b,
3/1eKTPOOTPULATENIbHOCTb, BANIEHTHOCTb, CTEMNEHb OKUC/IEHUA, MO/Ib, MOJIAPHAA Macca, MONSIPHbIN
06bem, pacTBOPbI, SEKTPONUT U HEINEKTPOAUT, SNEKTPOUTUYECKAA AMUCCOLMALMA, KUCAOTA,
OCHOBaHMeE, OKUC/IEHNE N BOCCTAHOB/IEHWNE, TENI0BOMN 3PDEKT peaKkumm, CKOPOCTb XMMUYECKOM
peaKkumn, KaTanus, XMMMUYECKoe paBHOBECHE;

- OCHOBHbIE 3aKOHbl XMMMU: 3aKOH COXPAaHEHWUA MaCCbl M SHEPTUM, KPATHbIX OTHOLLIEHMWI, MOCTOAHCTBA
COCTaBa, 06 bEMHbIX OTHOLWIEHUIN; KUHETUYECKUI U TEPMOANHAMUNYECKUIN 3aKOH AEMCTBYIOLMX MACC;
- obwme cBeAeHUA O XMMUYECKOM 3/1eMeHTe (Ha3BaHWE, XMMUYECKMIA CUMBOJI, OTHOCUTE/IbHAA aTOMHas
macca);

- MONOMKEHME XMMUYECKOT0 3/1eMeHTa B Mepuoamyeckoit cucteme (NopsaaKkoBbIi HOMep, nepuoa,
rpynna, nogrpynna);

- CTPOEHME aToMa 31eMeHTa (3apaj A4pa; YMC/I0 NPOTOHOB U HEMTPOHOB B AAPE; YNCNO 3/1eKTPOHOB;
- 3/IEKTPOHHAA KOHOUIypaLma, pacnpesesieHme 3/1eKTPOHOB MO SHEPTreTUYECKMM YPOBHAM,
NnoAypOBHAM MU aTOMHbIM opbuTansam;

- CBOWCTBa NPOCTOro BELLECTBA, 06pa3yemoro AaHHbIM 3/1eMeHTOM (MeTansl, HeMeTasll, arperaTtHoe
COCTOAHUE NPY 06bIYHBIX YCIOBUAX, TUM XMMUYECKOW CBA3K B BELLLECTBE);

- BbICLUMI OKCUA, M COOTBETCTBYIOLWLMIA eMy rTnapoKcng, (bopmysibl, BANEHTHOCTb U CTENEHb OKUCNEHMSA
3/1eMeHTa B COeAMHEHUN), NX KNCNOTHO-OCHOBHbIE CBOMCTBA;

- BOAopoaHoe coeamHeHue (popmyna, BaI@HTHOCTb U CTENEHb OKUCNIEHUA 3N1EMEHTA B COeANUHEHUN);
Apyrve coeguHeHus anemeHTa (GopmMyibl, KATUOHHAA UAU aHUOHHaA dopma).

YmeTb:

- Ha3blBaTb HEOPraHMYeCcKne BeLLecTBa No KTPUBMANbHOWY UAN MEXKAYHAaPOAHON HOMEHKNATYPE;

- onpenenATb: BaNeEHTHOCTb U CTeNeHb OKUCNEHNA XUMNYECKUX 2/1IEMEHTOB, TUN XMMUYECKOM CBA3M B



coeAMHEHUAX, 3apAj, MOHa, XapaKTep cpelbl B BOAHbIX PaCTBOPax HEOPraHNYECKUX COeIMHEHN,
OKUC/AINTENbHbIE U BOCCTAHOBUTE/IbHbIE CBOMCTBA COEAMHEHNS;

- COCTaBNATb CTPYKTYPHbIE GOPMY/ibl MONEKY U NpeacKasbliBaTb X FEOMETPUIO;

- apaKTepu3oBaTb: 3/IEMEHTbI B MepMoaax v rpynnax no mx nosaoxeHuio B MNeprogunyeckon cucteme
O.UN. MeHaeneeBa; obLime XMuMn4ecKne CBOMCTBA METa/1/I0B, HEMETA/1/10B, OCHOBHbIX K/1acCOB
HeopraHMYecKMx coeANHEHNN;

- 06BACHATbL: 3aBUCUMOCTb CBOMCTB BELLECTB OT UX COCTaBa U CTPOEHUS; NPUPOAY XMMUYECKOM CBA3U
(MOHHOM, KOBaNEHTHOM, MeTaNINYECKOI), 3aBUCUMOCTb CKOPOCTM XMMUYECKOW peaKkLumn 1 NoJIoXKeHUA
XMMMYECKOTO PaBHOBECUA OT Pa3IMYHbIX GAKTOPOB;

- COCTaB/ATb YPaBHEHUA N CXEMbl XMMUYECKUX PEaKUUIM U NPOBOANTb MO HUM CTEXMOMETPUYECKME
pacyeTbl;

- BbIMO/IHATb XMMMYECKUI SKCNEPUMEHT MO PACNO3HABAHUIO BAXKHENLLMX HEOPraHUYECKUX BELLECTB U
NOJIlyYEHUIO NMPOCTEMLLNX BELLECTB;

- MPOBOAUTb CAMOCTOATE/IbHbIN MONCK XMMUYECKOM MHOPMALUM C UCMO/Ib30BAHUEM Pa3INYHbIX
MCTOYHMKOB (Hay4HbIX U34aHWUI, KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcos Internet).

Bnagetb:

- MeToAamm onpeaesieHUa BO3MOMXKHOCTU NPOTEKAHUA XMMUYECKMX NPEBPaLLEHMI B Pa3/INYHbIX
YC/IOBUAX U OLLEHKU UX NOCNEeACTBUN;

- TEOPETUYECKMMM METOLAMM OMMUCAHUSA CBOMCTB NPOCTbIX M COXHbIX BELLECTB Ha OCHOBE NOOXKEHUSA
COCTaBAIAOLLMX UX 31eMEHTOB B lNepnogmyeckon cucteme XMMUYECKUX 3/IEMEHTOB;

- cnocobamum 6e3onacHoro obpalleHMa C roprYNUMN U TOKCUYHBIMW BELLECTBaMU;

- OCHOBHbIMW HaBblKkaMn PaboTbl ¢ nabopaTopHbIM 060pyaAOBaHNEM;

- MEeTOAaMM NPUrOTOBNEHWA PACTBOPOB 334aHHOM KOHLEHTPALUM.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e  OCHOBHbIE NOHATUA U 3aKOHbI XMMUHU

L 3J'IeKTp0HHOE CTpoOeHME aToma.

e Xumun4yeckas cBA3b, INNEKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHUNE MOJTIEKY N

L CTpOGHMe TBEPAbIX BELWECTB

e TepmogumHamunyeckoe onncaHme XMMUYECKUX peaKu,mﬁ. Xumunyeckoe paBHosecue
L PacTtBopbl, anekTpoanTUyecKan guccoumnaumsn

L4 KMcnoTHO-OCHOBHbIE paBHOBECKA B pacTBOpPax.

e  OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakuunun. Xummnuyeckne MICTOYHUKKM TOKa

e  XumunAa HemeTannos



e  XMMMA MEeTaNN0B raBHbIX noarpynn

o  Xumuna nepexogHbliX MeTannos. KomnneKcHble coeanHeHuA.
®  JNeMeHTbl XMMUYECKOM KMHETUKN M KaTannsa

o  OCHOBHbIE NOHATUA U 3aKOHbI XMMUHU

OcHoBHasA nuTepaTypa:

1. OcHoBbI 061Lel 1 pusmyeckomn xumun [Teker] : yueb. nocobue ans sy3os / B. B. EpemuH, A. 4.
BopueBckuit .— JonronpyaHsit : UHTennekt, 2012 .— 848 c.

2. HeopraHuueckas xumua [TekcT] : B 2 T. : [yuebHuK ans sysos]. T. 2 / 4. Wpaiisep, M. DTKUHC ;
nep. c anrn. A. U. Xuposa [n gp.] noa pea. B. . 3nomaHoBa .— M. : Mup, 2004 .— 486 c.

3. Xumusa [Tekcr] : [yueb. nocobue ana sysos] / /1. Moauur, M. NoauHr ; nep. ¢ aHra. B. M. Caxaposa

; nog peg. M. J1. KapanetbaHy,.— M. : Mup, 1978 .— 686 c.

MNpaBoBeaeHue

Llenb gucunnanHel:

OB/lafleHMe CTyleHTaMM TeOPETUYECKMMM 3HAHUAMM B 061aCTU TEOPUM rocyaapcTBa 1 NpaBsa,
KOHCTUTYLLMOHHOTO, rPaKAaHCKOro, CEMeNHOro, TPYA0BOro, agMMHUCTPATUBHOTO, YTO/I0OBHOIO U
3Ko/IornMyeckoro npasa; GopMmnpoBaHMe HaBbIKOB MPUMEHEHMA HOPM NpPaBa B NpodeccnoHabHOM

AeATENbHOCTU.

3agaun ANCUMNANHDI:

- peanusaumsa TpeboBaHW, yCTaHOBAEHHbIX [OCYyAapCTBEHHbIM 06pa3oBaTeNbHbIM CTaH4APTOM
BbicLero npodeccMoHanbHOro ob6pasoBaHMA K NO4roTOBKe Hakanaspos;

- opmmpoBaHKNE y CTYAEHTOB NOHMMaHUA 0cobeHHOCTel NPaBoBOM cucTembl Poccuiickon ®@eaepaumu,
3Ha4YeHuA U GyHKLMIA NpaBa B CO343aHMM NPABOBOTO rocyAapcTBa, YKPenaeHUM 3aKOHHOCTU U

npasonopAagKa B CTpaHe.

B pe3ysibTate 0OCBOEHNA ANCUUNNTNHDI o6yqarou.|,14ecs| AOTXKHbI



3HaThb:
® TeEOPETMYECKME OCHOBbI MPaBOBOM cUCTeMbl Poccum 1 3apyberkHbIX CTpaH;

® OCHOBbI TEOPUM rOCYAapPCTBa U NPaBa;

® OCHOBbI AENCTBYHOLLErO 3aKOHOAaTeNbCTBa Pd;

® 0COBEHHOCTM NPaBOBOI cucTEMbI PD;

® NNepcneKkTMBbI Pa3BUTUA 3aKoHoAaTeNbCTBa PO.

YmeTb:

® M0/1b30BATbCA HOPMATUBHbIMU NMPABOBbIMU aKTaMU Poccuun B xoae yLIE6HbIX 3aHATUI U BbINONHATL
3aZaHMA npenoaaBatesisi Ha ocHoBe $abyn U OTAENbHbIX MPOBAEMHbIX CUTYaALLUIM, CBA3AHHbIX C
NnpaBoOBbIMW HOMaMW Ye/IOBEKA M rparkaaHunHa Poccuu;

® pa3bupaTbCa B 3aKOHaX W MOA3aKOHHbIX aKTax;

* obecneunBaTb cobNtOAEHNE 3aKOHOA4ATENbCTBA, MPUHMMATD YNpPaBAEHYECKME PEeLIEHNA B
COOTBETCTBMM C 3aKOHOM;

® aHaM3UpPOBaTb 3aKOHOAATE/IbCTBO M NMPAKTUKY €ro NPUMEHEHMA B Pa3/IMYHbIX OTpacAAX Npasa
Poccun.

Bnagetb:

- TEOPETUYECKMMM 3HAHUAMMN Yy4ebHOM AnCUNNANHDI «[IpaBoBeAeHME» BO B3aMMOCBA3M C APYTMMM
M3y4yaemMbIiMU AUCLMMNIMHAMMY;

- TeOpPeTUYHECKMMMU NONOKEHNUAMU Ha NpeaMET 3aKOHOB B MepapXnn HOPMaTUBHbIX aKTOB;

- TeopeTn4eCKMMHM 3HaHUAMU Ha npeameT TEKyLI.I,Eﬁ nonutuku Poccum no HanpasaeHUto
COBepLIEHCTBOBaHMA NPaBoOBOM cucteMbl PO;

- UMeTb NpeAcTaB/eHNe O B3aMMOCBA3M AUCLMNAMHBI «[IpaBoBeseHME» C APYTMMM U3YHaEMbIMU
ancumnanHamm; poan 3akKkOHa B Mepapxmm HOPMaTUBHbLIX aKTOB,; 3Ha4eHUU NpaBa B CTaHOBNIEHUN U
CTabunnm3aunm HoBbIX SKOHOMUYECKMUX OTHOLLEHWUI; HaNpPaB/IeHUAX COBEPLUEHCTBOBAHMA NPaBOBOM

cuctembl PO,

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BBegeHMe B KOHCTUTYLMOHHOE NPaBo

e BBegeHue B MeXAyHapoAHoe NpaBo

e [ocyaapcTBo: ero TMnbl U Gopmbl

e [pakAaHCKoe NpaBo KaK O0Tpacab npasa. OCHOBbI BELWHOTO NpaBa
e HacnepcteeHHoe npaBo. CembA M NPaBo.

e (O6LLecTBO M rocyaapcTso



e OcHoBbl 06A3aTENLCTBEHHOIO NPaBa

e OcHOBbI TPYZ0BOrO Npasa

e OCHOBbI Yro/IOBHOTO NpaBa

e [lpaBo B cMCTEME COLMaNbHbIX HOpM. CcTema npasa
e Peanusauma npasa v lOpUANYECKan OTBETCTBEHHOCTb

OcHoBHasa nuTepaTypa:

1. KoHcTnTyumoHHoe npaso Poccum [TeKcT] : yuebHUK yaocToeH MNpemun MpesunaeHTa B 061actu
obpasosaHua 3a 2001 roa / E. U. Kosnosa, O. E. KytaduH ; M-Bo obpasosaHmsa PO, Mock. roc. topua,.
akagemua .— 3-e usa., nepepab. n gon. — M. : FOpucts, 2003 .— 587 c.

2. KoHcTuTyuma Poccuiickon degepaumnn 1993 1. - M., 2011.

3. OcHoBbI NpaBa. Yu.nocobue/ konn.asropos; nog obui.pea. M.b. CmoneHckoro. — M.: KHOPYC,
2012.-328c.

4. lymunnos B. M. NpasoseaeHue. - M., 2010.

MpaKTUKYM NO HeopraHUYecKoi Xmmmm

Lenb AMcumnanHbl:

Kypc obuieit XMMnm n HeopraHMYeCcKom XMmmm npegHasHavyeH ana GopmMMpPoBaHMA Y CTYAEHTOB,
obyyatowmxca no HanpasaeHuto «MpuKaagHble MaTeMaTKa U GU3MKa» NpeacTaBaeHns 06 OCHOBHbIX
MOHATMAX U 3aKOHAX XMMMUU, XMMUYECKMX PEAKLMAX M CBOMCTBAX HEOPraHMYecKkux BeLecTs. Kypc
npeacTaBnset coboit OCHOBbI XMMUYECKOM rPaMOTHOCTU, MOKA3bIBAET MECTO XMMUU B COBPEMEHHOM
€CTeCcTBO3HaHUU, 0COBEHHOCTU XMMMYECKOTO NOAX0Aa K U3YUYEHUMIO OKPYKatoLLero m1pa, gaet
npeAcTaBieHNEe O METOL0/I0MMU U NOAXO0AAX XMMUMN K U3YYEHUIO XMMUYECKMX CBOMCTB BELLLECTBA, AaeT
MOHATb, YTO XMMUA, BYAY4YN TECHO CBA3AHHOM C GU3NKOIN N BUONOTNEN, ABNAETCA CAaMOCTOATEIbHOM
HayKo.

OcobeHHOCTb AAaHHOTO Kypca COCTOMT B TOM, YTO OH NPenogaeTcs B NEPBOM CEMECTPE U OCHOBbIBaeTCA
TO/IbKO Ha TeX 3HaHUSAX, KOTOPOE yyalmecsa NoAy4nan B cpeaHelt obueobpasosaTenbHoM WwWkone. Mpu
M3yYEHUW STOrO Kypca y4aLLuinca Brnepsble Noy4aeT CBeAEHMA O KBAHTOBOM TEOPUM SNEKTPOHHOTO
CTPOEHMA aTOMOB M MOJIEKY/, HA OCHOBE KOTOPbIX OOBACHAIOTCA XMMUYECKME CBOMCTBA BELLLECTBA.

[MoaTomy yyawmeca 40NXKHbI MPUHATbL 3TN CBeAEeHMUA 6e3 Toro O6OCHOBaHMF|, KOTOpoOe Bnocneacrsmnmn



OHM NOAyYaT NPU U3y4yeHMn obLLeN 1 TeopeTUYecKon GUsnKK. ITo elle pas AEMOHCTPUPYET, UTO
XUMUSA, OCHOBbIBAACb Ha PyHAAMEHTAIbHbIX GU3NYECKMX 3aKOHaX, ABAAETCA CAMOCTOATE/IbHOM
Hay4YHOM AUCUUMNANHOM, UMEIoLWEen NpeaMeTOM CBOEro U3y4yeHus CTPOEHME, CBOMCTBA M NpeBpaLLeHus
BellecTBa.

Kypc cocTouT 13 nekumii, CEeMMHaApOB U 1abopaTopHbIX PaboT. ITO AAET BO3MOXKHOCTb NOJIHOLLEHHOTO
0CBOEHMA y4ebHOM NporpaMmmbl U aKTUBHOIO MCMOJIb30BaHWUA NOJTYYEHHbIX 3HAHUI NPU AaNibHeNLem
N3y4YEeHUM TaKUX AUCUMININH, KaK XMMMYecKas dusmKa, buoxmmua nu buodusmka.

TeopeTnyeckoe 1 NPaKTUYEeCKOEe OCBOEHME OCHOBHbIX pa3aenioB 06Lel U HEOPraHNUYECKON XMMUU C
YYETOM COBPEMEHHbIX TEHAEHLNIM PAa3BUTUA XMMUYECKOM HayKU. ITO NO3BOJIUT:

- MOHATb JIOTUKY Y BO3MOMKHOCTU XMMWUKN, 0COBEHHOCTU XMMMUUYECKOTO NOAX0A4a K U3YYEHUIO
OKpY»KaloLWwero Mmupa;

- MOHMMaTb W UCMO/1b30BaTb A3bIK XMMUYECKUX POPMY/T U YPaBHEHWUI;

- NPeACcKasblBaTb CTPYKTYPY M CBOMCTBA BELLECTB, MX CNOCOOHOCTb B3aMMOAENCTBOBATb C APYTMMU
BeLLeCcTBaMU;

- MOHATb ABUKYLLME CUNbI XUMNYECKUX PeaKLMin, 0COBEHHOCTU UX NPOTEKAHMA U CNOCobbI

ynpasaeHnsa uMmu.

3a4a4uun ANCUUNANHDI:

® COBPEMEHHbIX NPeACcTaBNEHUI O CTPOEHNN BELLECTBA, O CBA3M CTPOEHMA U CBOMCTB BELLECTB OT
NOJIOXKEHUA COCTABAIOLLNX UX 3/IEMEHTOB B [lepnoanyeckon CUCTeEME U XapaKTepa XMMUYECKOM
cBA3N;

® OCHOBHbIX MPUHLMMOB, ONPEAENAIOLNX CBOMCTBA XMMUYECKUX PeaKLMA, KUHETUYECKOTO U
TEPMOAMHAMMYECKOTO NOAXOAO0B K ONMMUCAHUIO XMMUYECKMX MPOLLECCOB C LLeIbIo ONTUMMU3ALNK
YCNOBUIA MX NPaKTUYECKON peannsaumu;

® Ba)KHEMLLMX CBONCTB HEOPraHUYECKMUX COeAMHEHUI N 3aKOHOMEPHOCTEN UX U3MEHEHUA B

3aBUCMMOCTU OT NONIOXKEHUA COCTABNAOWMNX UX 2/1IEMEHTOB B I'Iepmo,u,mquKoﬁ cucreme.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOTKHbI
3HaTb:

- OCHOBHbI€ MOHATNA XMMWNU: BELLLECTBO, XUMUWYECKUIA SINEMEHT, aTOM, MO/1eKYy/1a, OTHOCUTE/IbHbIE



aTOMHasA 1 MOJIEKYNSPHAA MacCbl, MOH, anNoTPONMA, N30TOMbl, XUMUYECKasA CBA3b,
3/IEKTPOOTPULATENbHOCTb, BANIEHTHOCTb, CTEMEHb OKUCAEHUSA, MOJIb, MOJIAPHAA Macca, MOSIPHbIN
06beM, pacTBOPbI, SNEKTPOAUT U HEINEKTPOIUT, SNEKTPOIUTUYECKAS AMUCCOLMALMA, KUCIOTa,
OCHOBaHMeE, OKUCNEHNE U BOCCTaHOBNEHUE, TeNI0BOM 3ODEKT peakLmn, CKOPOCTb XMMNYECKOM
peakumu, KaTaans, XMMNUYEeCKoe paBHOBECUE;

- OCHOBHbl€ 3aKOHbl XMMWWN: 3aKOH COXPaHEHMA MacCbl U SHEPTUMU, KPATHbIX OTHOLLEHWM, MOCTOAHCTBA
COCTaBa, 06 bEMHbIX OTHOLIEHUN; KUHETUYECKUIN U TEPMOANHAMMUUYECKUN 3aKOH AENCTBYOLWMX Macc;

- 0bLMe cBeAeHUA O XMMUYECKOM 3/1eMeHTe (Ha3BaHWe, XMMUYECKMIA CUMBOJI, OTHOCUTE/IbHAA aTOMHas
macca);

- MOJIOXKEHME XMMUYECKOrO 3/1emMeHTa B Meproanyeckoit cucteme (NopaaKoBbli HOMep, Nepuoa,
rpynna, nogrpynna);

- CTPOEHWe aToma sN1emeHTa (3apag, A4pa; YUCI0 NPOTOHOB U HEMTPOHOB B SIAPE; YNCIIO I/IEKTPOHOB;
- 39/1IEKTPOHHAA KOHbUrypauma, pacrnpeaesieHne 3/IeKTPOHOB MO SHEPreTUYECKMM YPOBHAM,
NnoAypoOBHAM U aTOMHbIM OpbuTansam;

- CBOWCTBa NPOCTOro BelecTsa, 06pasyemoro AaHHbIM 3/leMeHTOM (MeTan/l, HeMeTaJll, arperaTHoe
COCTOAHUE MPU 0BbIYHBIX YCIOBUAX, TUM XMMUYECKOW CBA3K B BelLLecTee);

- BbICLUNI OKCUA, M COOTBETCTBYHOLLNIM emy rnapokcung (Gopmysbl, BaIEHTHOCTb U CTENEHb OKUCIEHUS
3/1eMeHTa B COeAMHEHUN), NX KNCNOTHO-OCHOBHbIE CBOMCTBA;

- BOA0pOAHOoe coeanHeHmne (popmyna, BaIEHTHOCTb U CTENEHb OKUC/IEHNA 3/IEMEHTa B COEANHEHUN);
Apyrve coeauHeHus anemeHTa (GopmMysibl, KATUOHHAA UAK aHUOHHaA dopma).

YmeTb:

- Ha3blBaTb HEOPraHMYECKNe BELLECTBA NO KTPUBMANBHOMW» UAN MEXAYHAPOAHON HOMEHKNATYPE;

- ONpefensTb: BANEHTHOCTb U CTEMEHb OKUC/IEHUA XUMUYECKUX 3IEMEHTOB, TUM XMMUYECKON CBA3M B
CoeMHEHMAX, 3apA MOHA, XapaKTep cpeldbl B BOAHbIX pacTBOpPax HEOPraHMYECKMX COeANHEHUN,
OKUCNUTENbHbIE N BOCCTAHOBUTENbHbIE CBOMCTBA COEANHEHUS;

- COCTaBAATb CTPYKTYPHbIE GOPMY/ibl MOSEKY U NPeACcKasblBaTb X FEOMETPUIO;

- apaKTepu30BaTb: 3/IEMEHTbI B NepMoaax 1 rpynnax no ux nonoxeHuo B lNepmnogmyeckomn cucteme
O.N. MeHaeneeBa; obuime XumMnyeckne CBOMCTBa MeTaZIoB, HEMETa1I/10B, OCHOBHbIX KN1accoB
HeopraHMYecKUX CoeANHEHN;

- 06BACHATbL: 3aBUCUMOCTb CBOMCTB BELLECTB OT UX COCTaBa M CTPOEHUS; NPUPOAY XMMUYECKOM CBA3U
(MOHHOM, KOBaNEHTHOM, METaNINYECKOM), 3aBUCUMOCTb CKOPOCTM XMMNYECKOW peaKkLUumn 1 NoJIoXKeHUA

XUMHNYECKOTO paBHOBECKA OT Pa3/INYHbIX d)aKTOpOB,'



- COCTaB/ATb YPaBHEHUA U CXEMbl XMMUYECKUX PeaKLUi U NPOBOANTb MO HUM CTEXMOMETPUYECKME
pacyeTbl;

- BbIMOJIHATb XMMMUYECKUNI SKCNEPUMEHT MO PACNO3HABAHWUIO BaXKHENLLMX HEOPraHUYECKUX BELLECTB U
NoJIy4eHMIO NPOCTENLLNX BELLECTB;

- NpoBOAUTb CaMOCTOATE/IbHbIN MOUCK XUMUYECKOM VIHd)OpM&LI,VIVI C MCNO/1b30BaHMEM Pa3/INYHbIX
WUCTOYHUKOB (Hay4HbIX U3AaHUIN, KOMMbIOTEPHbIX 633 AaHHbIX, pecypcos Internet).

Bnapetb:

- MeTogamum onpeageneHnAa BO3MOXHOCTU NPOTEKAHNUA XUMUYECKUX npeBpau.l,eHMﬁ B Pa3/INYHbIX
YCNOBUAX U OLLEHKM UX NOC/IeACTBUIA;

- TEOPETUYECKMMM METOZAMMU OMMUCAHUSA CBOMCTB NPOCTbIX U CNOXKHbIX BELLECTB Ha OCHOBE MOJI0XKEHUSA
COCTaBIAIOLLMX UX 3N1EMEHTOB B MNepnoagmyeckon cucteme XMMUYECKUX 3/IEMEHTOB;

- cnocobamu 6e3onacHOro obpalleHusa C roptYMMMN U TOKCUYHbBIMM BELLLECTBAMU;

- OCHOBHbIMW HaBblKamu paboTbl ¢ NabopaTopHbIM 060PYAOBAHMEM;

- MeTogamMmm NpnUroToBaeHnNA pacTtsopos 3aﬂ,aHHOl71 KOHLUEHTpPaLnn.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e  OCHOBHbIE NOHATUA U 3aKOHbI XMMUHU

®  DNEeKTPOHHOE CTPoeHme aToma.

o  XMMmM4yeckKas CBA3b, 3/IEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHNE MONEKYN

o (CTpoeHue TBEpAbIX BELLECTB

e TepmoaMHaMUYECKOE ONUCaHME XMMUYECKUX PeaKkLnin. XuMMYeckoe paBHoBecKe
e PactBopbl, aneKTpOANTUYECKAA aMccoLmauma

o  KMCNOTHO-OCHOBHbIE PAaBHOBECKA B PacTBOpPaX.

o  OKMCAUTENbHO-BOCCTAHOBUTE/NbHbIE PeaKkunmn. Xnummyeckne UCTOYHMKM TOKA
o  XuMmMA HemeTannos

e  XuMmMMA MeTanNoB raBHbIX NoArpynn

e  Xumuna nepexodHbix meTannos. KomnaekcHble coeguHeHuA.

®  D/IeMEHTbl XUMNYECKON KUHETUKMU U KaTanusa

OcHoBHas uTepaTypa:
1. OcHoBbI 06U1el 1 PpU3ndeckoi xummum [TekcT] : yueb. nocobue ans sBy3os / B. B. EpemuH, A. 4.

bopuweBckuii .— donronpyaHbint : UHTennekt, 2012 .— 848 c.



MpakTuKym no Opl'aHM‘-IECKOﬁ Xmmumn

LUenb AMcumnanHbl:

1) Kypc opraHnMyeckomn xumum npegHasHayveH ans GopmMmMpoBaHUSA y CTYAEHTOB, 0byvatoLwmxca no
HanpasfeHuto «MpuKNagHble MaTeMaTUKa U pU3MKa» NpeacTaBieHUsA 06 OCHOBHbIX MOHATUAX U
3aKOHaX XMMWUU, XMMUYECKUX peaKLMaAX U CBOMCTBaX OpraHMYeckumx sewecTts. Kypc npeacrasaser
o601 0CHOBbI XMMWYECKOW rPaMOTHOCTM, MOKa3bIiBaET MECTO XMMWUWN B COBPEMEHHOM eCTECTBO3HAHUN,
0COBEHHOCTM XMMMYECKOTO MOAX0AA K MU3YYEHUIO OKPYHKAIOLWLEero Mupa, AaeT npeacraBiaeHue o
METOA0/10TMM U MOAX0AAX XMMUUN K U3YYEHUIO XMMUYECKMX CBOMCTB BELLECTBA, AAET NMOHATb, YTO
XMmusa, Byayum TeCHO CBA3aHHOM C PU3NKOM M BMoNOrMet, ABNAETCA CAMOCTOATE/IbHOM HayKOM.
OcobeHHOCTb AAaHHOIO Kypca COCTOUT B TOM, YTO OH NPEenoAaeTcs BO BTOPOM CEMECTPE U
OCHOBbIBAETCA TO/IbKO Ha TE€X 3HAHUSAX, KOTOPbIE yYaLMecs NoayYnuan Npu NPoxXoxKAeHUN B NepBOM
cemecTpe Kypca obuiei U HeopraHMYecKoi Xummmn. Kypc cocTout ns nekumin, CEMMHapPOoB U
NnabopaTopHbIX paboT. ITO AAaET BO3MOKHOCTb NOJHOLLEHHOIO 0CBOEHUS y4ebHOM Nporpammbl 1
aKTMBHOIO UCMNOJ/Ib30BAHMA MNOJIYYEHHbIX 3HAHWI A1 OCBOEHMA NpU AanbHelwem 0b6y4yeHUn Taknx
AVCUMMIMH KaK XMMKU4Yeckasa pusmka, buoxmmma n buodusuka.

2) TeopeTnyeCcKoe 1 NPAKTUYECKOE OCBOEHMA OCHOBHbIX Pa3AesioB OPraHUYecKol XMMUK C Y4ETOM
COBPEMEHHbIX TEHAEHLMIN PAa3BUTUA XMMUYECKOM HayKK, YTO Heobxoammo ana 6onee rnybokoro
NOHUMaHWA BO3MOXHOCTU XMMMUYECKOTO NOAX0Aa K U3YHEHUNIO OKPYKAoLWEro Mmnpa, obwmx

3aKOHOMEPHOCTEN CTPOEHMA BELLECTBa M ero NPeBpaLLeHnii B MpUpoae.

3agaum ANCUMNANHDI:

- 3HAKOMCTBO C BHYTPEHHE IOFMKOM OpraHMYecKom XMMUK Kak Hayku; dopmnposaHue
npeacTaBneHU O MeXaHU3Max OpPraHUYeCcKUX peaKkLmui;

- M3y4YeHMe OCHOBHbIX K1aCCOB OPraHUYecKnx coeguHeHui; opmmpoBaHme NpeacTaBieHUn o CBA3M
peakUMOHHOM cnOCOBHOCTN OpraHUYECKUX MONEKYN C UX CTPOEHMEM;

- M3y4YeHMe 3aKOHOMEPHOCTEN B3aMMOENCTBUA PA3/IMYHbIX OPraHUYECKUX BELLECTB C 06beKTamm
OKpYy:KatoLLeli cpeapl, x GrUsnonornieckoro n Gapmakos0rMyeckoro Aenctauns, 6uonormieckol ponu,
NPUMEHEHMA B NPaKTUYECKON AeATeIbHOCTM YenoseKa; GopmrpoBaHue npeacTaBneHuii ob

9KO/IOrN4eCKunx np06nemax, CBA3aHHbIX C UCMOJIb30BaHNEM OPraHN4YeCKMUX BeLWEeCTB.



B pe3ynbTaTe 0CBOEHUA AUCLUNINHBI 06yYatoWwMecs ONKHbI

3HaTb:

- OCHOBHbIE MOHATUA OPraHUYECKOM XUMUU;

- OCHOBHble CBOMCTBA BaXKHEMLUNX KNACCOB OPraHNYECKUX COEANHEHUI U UX NPUMEHEHWE;

- OCHOBHblE MEeXaHM3Mbl OPraHUYECKMX peaKkLunii;

- OCHOBHblE METOAbl XMMUYECKOM U CNEKTPAIbHON NAEHTUPUKALMM OPraHNYECKMX BELLLECTB;

- OCHOBHble npunembl paboTbl B 1abopaTopun OpraHNYecKkom XMMUK.

YmeTb:

- n306paxkaTb CTPOEHME TUMMYHbIX NPEACTaBUTENEN KNACCOB OPraHMYECKUX COeaUHEHNI MO HA3BAHUIO
M Ha3blBaTb MX NO CTPYKTYPHbIM GOPMYam HAa OCHOBE 3HAHWUA NPUHLMNOB HOMEHKAATYPbI U
nsomepwuu;

- BblAENATb B MOJIEKY/1€ PEAKLMOHHbIE LLEeHTPbI, MPOrHO3MPOBaTb NOBELEHME OPraHUYECKOTO
COeaMHEHMA B KOHKPETHbIX YC/I0BUAX, UCXOAA U3 €ro CTPYKTYPbl M 3HAHWA TUMMYHOM PeaKLMOHHOM
CNoCcoBbHOCTM GYHKLMOHANBHBIX FPynn;

- MPOBOAMUTb NPOCTOM XMMUYECKMNA SKCMEPUMEHT NO CUHTE3Y, BblAENEHNIO, OYMCTKE U XMMMUYECKON
NnaeHTUOMKaLMn BELLECTBA;

- 0bopMAATb OTYETbI N1ABOPATOPHBIX PAbOT.

Bnagetb:

- MeTo4amm onpeaeneHMa BO3MOMXKHOCTU NPOTEKAHUSA XMMUYECKMX NPEBPALLEHMIA OCHOBHbIX KN1acCcoB
OpPraHUYeCcKMX COeaUHEHUIM B PA3/IMYHbIX YCNOBUAX;

- cnocobamm 6e30nacHOro obpaLLeHna ¢ roptoYMMM U TOKCUYHBIMUM BELLECTBAMM;

- NabopatopHbIM 060pYA0BaAHUEM;

- MeTo4amM NPUTroTOB/IEHNA PACTBOPOB 3a4aHHON KOHLUEHTPaLMN.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e  OCHOBHbIE TUMbl YI1E€BOLAOPOAHbIX CKENETOB.

e  DyHKUMOHaNbHble NPOU3BOAHbIE C NPOCTOM cBA3bto C- Hal.

e  ®DyHKUMOHA/bHbIE NPOU3BOAHbIE C NpOcTon cBszbto C-“3”: C-OH, C-O-C.

e  O®yHKUMOHAbHbIE NPOU3BOAHbIE C NPOCTOM cBA3bio C-“3”: C-N.

e  (DyHKUMOHANbHbIE NPOU3BOAHbIE C 0AHOM KpaTHOM cBA3bto C= O, C=N.

e  DyHKUMOHabHblE NPOM3BOAHbIE BONEE YEM C OLHOM KPaTHOM CBA3bIO.

o [lo/MdyHKLMOHaNbHbIE, B TOM YKC/e NPUpPOoaHble (BMON0rMYecKH BarKHbIe) coeaAnHeHUs.
e [eTepoumKINYECKNE COeANHEHUA.



OcHoBHas nuTepaTypa:

1. OpraHuyeckasa xumusa [TeKkcT] : yuebHUK ana By3o8 / U. U. Tpanabepr ; 5-e usg., ctepeotun. — M.
: Apoda, 2002 .— 672 c.

2. OpraHunyeckas xumua [Tekct] : B 3 T. : yueb. nocobue ans sysos. T.1 / B. ®. TpaBeHb .— 2-e u3g4,,
nepepab. n gon. — M : BUHOM. JlabopaTtopwus 3HaHui, 2013 .— 368 c.

3. OpraHunyeckas xumusa [Tekct] : 8 3 T. : yueb. nocobue ana sy3o08. T. 2 / B. ®. TpaseHb .— 2-e n3a,,
nepepab. n gon. — M : BUHOM. JTabopatopusa 3HaHui1, 2013 .— 517 c.

4. OpraHuyeckasa xumua [Tekcr] : B 3 T. : yueb. nocobue ans sy3os. T. 3 / B. ®. TpaseHb .— 2-e usf,,
nepepab. n gon. — M. : BUHOM. J1ab. 3HaHui, 2013 .— 388 c.

5. OcHoBbI 06Leit U pusndyecko xummm [TekcT] : yueb. nocobue ansa sysos / B. B. EpemuH, A. A.
bopuweBckuii .— JonronpyaHbin : UHTennekr, 2012 .— 848 c.

6. Wabapos H).C. "OpraHnyeckas xumus" B 2 4.M.: Xumusa, 1994,

7. Wabapos HO.C. OpraHnyeckasa xumusa flaHb, 2016.

MpuknagHaa pusnueckas KyabTypa (BuAbl cnopTta no Bbib6opy)

Llenb gucunnaunHel:
ChdopmmrpoBaTb MMPOBO33PEHYECKYIO CUCTEMY HAaYYHO-MPAKTUYECKMUX 3HAHWUI U OTHOLLEHME K

du3nyecKkom KynoType.

3agaun ANCUMNANHDI:

Ona poCcTUKeHMA NOCTaBAEHHOM Lenun npeaycMaTpMBaETCA peLleHne ceayowWwmx BOCNMTaTeIbHbIX,
obpasoBaTenbHbIX, Pa3BMBaOLLMX U 0340POBUTE/bHBIX 3a4a4:

- MOHMMaHMe CoLUMNaANbHOMN Poan GU3NYECKOM KYNbTYpbl B Pa3BUTUM JIMMHOCTU M NOATOTOBKE €e K
npodeccMoHanbHOM AEeATENBHOCTH;

- 3HaHMe Hay4YHO- BMOIOrMUYECKUX U MPAKTUYECKMX OCHOB GpU3NYECKOM Ky/bTYpbl U 340p0BOro obpasa
KU3HU;

- popmmpoBaHME MOTUBALMOHHO-LLEHHOCTHOrO OTHOLLEHMUS K GU3UYECKON KyNbType, YCTaHOBKMU Ha
3/10POBbIN CTUNb }XU3HU, PU3NYECKOE CaMOCOBEPLLEHCTBOBAHNE M CAMOBOCMUTAHNE, NOTPEBHOCTUN B

perynapHbIX 3aHATUAX GU3NUECKUMM YNIPANKHEHUAMM U CNIOPTOM;



B pe3ynbTaTe 0CBOEHUA AUCLUNINHBI 06yYatoWwMecs ONKHbI

3HaTb:

Martepwuan pasgena npeaycmaTpmBaeT oBAafLeHME CTYAEHTaMW CUCTEMOM Hay4YHO-NPaKTUYECKUX U
cnewumanbHbIX 3HaHUIM, HEOBXOANUMBIX 418 NOHUMaHWUA NPUPOAHBIX M COLMANbHBIX MPOLLECCOB
YHKLMOHUPOBaHMA GU3NYECKOM KYNbTypbl 06LLECTBA U IMYHOCTM, YMEHUA UX aAanTUBHOTO,
TBOPYECKOrO MCMO/Ib30BAHUA A1 IMYHOCTHOIO M NPodecCcMOHaNbHOMO Pa3BUTKA,
CaMOCOBEpPLUEHCTBOBAHMSA, OPraH13aLMm 340P0OBOTO CTUASA KU3HM NPU BbINOJHEHUM y4ebHON,
NpPo¢peccMoHaNbHON N COLMOKYNbTYPHOM AeATENbHOCTU. [TOHMMATb PONb GU3MYECKON KyAbTypbl B
pa3BUTMM YesIOBEKA W MOAIOTOBKE CeLManuncTa.

YmeTb:

Mcnonb3oBaTb PU3KYNLTYPHO-CNOPTUBHYIO AEeATENbHOCTb A1A NOBbIWEHUA CBOUX QYHKLMOHANbHBIX U
ABUraTeNIbHbIX BO3MOXHOCTEM, AN AOCTUNKEHUA JIMYHBIX *KU3HEHHbIX U MPOdecCMOHaNbHbIX Lene.
Bnagetb:

CucTeMol NPaKkTUYECKUX YMEHUIM U HaBbIKOB, 06ecneymBatoLLmMX COXPaHEHNE U YKPeNneHMe 340P0BbS,
pa3BUTUE N COBEPLLUEHCTBOBaAHWE NCUXOPU3MYECKMX CMOCOBHOCTEN U KauyecTB (C BbIMONHEHNEM

YCTaHOB/IEHHbIX HOPMAaTMBOB NO 06LLel GU3NYECKO U CNOPTUBHO-TEXHUYECKOW NOAroTOBKE).

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e O (obuwas pM3mMyeckas NOAroTOBKa)

e CON (cneumanbHasa ¢pusmnyeckas NoLroToBKa)

e [podeccnoHanbHo-NpuKNagHaa ¢usmnyeckan NnoaroToBKa
e TeopeTuuyeckas NoAroToBKa

e O (obuwas pM3mMyecKkas NOAroTOBKa)

e COIl (cneumanbHasa pusmnyecKkas NOAroTOBKa)

e [podeccnoHanbHo-NpUKNagHaa ¢usmnyeckan NnoaroToBKa
e TeopeTnyecKkan NOAroToBKa

e OO (0bwasa pm3nyeckas NogroToBKa)

e COIl (cneumanbHaa pusmnYecKkas NOAroTOBKa)

e T[podeccmoHanbHO-NpUKNaaHan GM3nYeckan NoaroToBKa
e TeopeTuyeckas NoAroToBKa

e OOPI (obwas dM3mMyecKkas NOArOTOBKA)

e C®I (cneumanbHasa pusmnyecKkas NOAroTOBKaA)

e T[lpodeccrmoHanbHo-NpUKNaaHan GManyeckan NoaroToBKa
e TeopeTuyeckas NoAroToBKa

e Ol (obuias pM3MyecKkas NOAroTOBKa)

e CO®I (cneumanbHasa pusmnyeckas NoAroTOBKa)

e [podeccrmoHanbHO-NpUKAaAHan GM3nYecKkan NoaroToBkKa
e TeopeTuyecKas NoAroToBKa



OcHoBHas nuTepaTtypa:
1. dusnyeckan KyabTypa [Tekct] : yueb. nocobue ana sysos / t0. U. EBcees .— PocTos H/[, : PeHuKc,

2002 .— 384 c.

Mpupoaonoao6Hbie 3HepreTUHECKME TEXHONOTMM U BO306HOBAAEMasn

3HepreTuka

Llenb gucunnamnHol:

npuobpeteHme cTyAeHTamMu 3HaHUM 06 OCHOBHbIX MHHOBALMOHHbIX METOAaX NPOU3BOACTBA, Nepenayn
1 NnpeobpasoBaHMA SHEPTUM; MEXAHM3MOB 3/1EMEHTAPHbIX MPOLLECCOB, NEXKALLUX B OCHOBE 3TUX
METO0B; PO/ BMOTEXHOJIOTUM, HAHOTEXHOIOTUN N HAHOCTPYKTYPbIX MaTEPMNAJIOB B PAa3BUTUN AAHHbIX

MEeTO/10B.

3a4a4m AUCUMNANHDI:

- OcBOEHME OCHOBHbIX MOHATUI NPUPOAONOA0OHbBIX SHEPTreTUYECKMX TEXHOOTUIN, @ TAKKE OCHOBHbIX
TEPMWHOB U onpeaeneHunii B 3Toi 061acT B COOTBETCTBMM C MeXAYHaPOAHbIMU CTaHAAPTaMM.

- OcBOEHMe HaBbIKOB PaboTbl CO cneumanbHOM IMTepPaTypon B NpeameTHon obnacTtu.

- MonyyeHne 3HaHU 0 PUINYECKMX, XMMUYECKMX U PUINKO-XMMUYECKUX METOLAX CUHTE3]
HAaHOCUCTEM M, B YAaCTHOCTM, HAHOKATA/IM3aTOPOB, C PA3/IMYHOMN Pa3MepPHOCTbIO. Posin HaHOpPa3MepHbIX

daKTopos.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatowmecs AONXKHbI

3HaTb:

- OCHOBbI GM3MYECKON XMMUWN MOBEPXHOCTU KOHAEHCMPOBAHHOTO COCTOAHMA BelecTBa, 6a3oBble
pa3mepHble U CTPYKTYpHble 3¢deKTbl B HAHOCUCTEMAX, XapaKTepHble 0CO6EHHOCTM HaHOOOBHEKTOB;

- OCHOBHbIE KOHKPETHbIE TEXHOJIOMU U METOAbl CUHTE3a HAHOCTPYKTYP U TMBPUAHBIX HAHOCUCTEM;
CNocobbl MX annapaTHOM peasn3aLnmn B BUAE PA3/IMYHbLIX YCTaHOBOK U NpUB0OPOB;

- OCHOBHbIE NYTU B3aMMOAENCTBUA I/TIEKTPOXUMUNYECKMX CUCTEM C *KUBbIMW OPraHM3MamMM U KNeTKamu.
YmeTb:

B- NpoBOAMTb NOWUCK M aHaM3 HayYHO-TEXHMYECKOM MHGOPMaLLMM U NAaTEHTHOM INMTepPaTypbl NO



3aJaHHOM TemaTuKe B 061aCTM NpMpPoaoNnoa06HbIX IHEPTreTUYECKUX TEXHOIOTMIA U HAaHOMaTepUanoB
ONA UX peanunsauuu;

- Ucnoab3oBaTb PyHAAaMeHTalbHble 3HaHUA B 061acT GOPMUPOBAHMA HAHOCUCTEM ANA PELIEHUA
NpPaKTUYeCKMX 3344, CBA3AHHbIX C NOSyYEeHUEM HAHOCTPYKTYPUPOBAHHbLIX HEOPraHUYECKMX U
rMBPULHBLIX MaTepmnanos, BUO3NEKTPOHHbIX CUCTEM U UX KOMMOHEHTOB.

- UCNO/Ib30BaTb MNONYYEHHble 3HaHWA B 061aCT CUCTEM MOyYeHUs U Npeobpa3oBaHUA SHepPTrUKn ans
NPaKTUYECKOro NPUMEHEHMA.

Bnagpetb:

- cneumManbHOM TepMUHONOTMEl B 061aCTU HAHOTEXHOIOTUI U METOA0B CMHTE3a HAHOCTPYKTYP;

- cneumanbHoOM TepmMUHONOrMel B 061acTU NPMPOA0NOL06HbIX SHEPreTUYECKUX TEXHONOTUI;

- MmeTogammn 06paboTKM, aHaNM3a U CUCTEMATM3ALMM HAYYHO-TEXHWUYECKOMN M NAaTEHTHOM MHbOPMaLUu.
- HaBblKaMW 0CBOEeHMs 6onbLwOoro 06bema HOBOM MHPOpPMaLLUN;-

- HaBblKaMM camoCToATeIbHOM paboTbl B nabopaTtopun u UHTepHeTe;

- HaBblKaMW rPaMOTHOM 06PabOTKM pe3yNbTaToB OMNbITa U CONOCTAB/IEHUA C TEOPETUYECKMMU

OAHHbIMU.

K cogeprKaHuo ancumniMHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e [lpuposonofobHble sHepreTMYeckme TEXHONOrMK
e buortexHonorum

e JHeprua conHUA U BETpa

e ATOMHaA 1 TepmoaaepHasa sHepreTmka

e [unapoaHepreTmka

e [Ipon3BOACTBO M yTUAM3ALMA BUOMACCDI

OcHoBHas nuTepaTypa:

1. Uao FouxkyH, BaH MH. HaHOCTPYKTYpbl 1 HaHOMaTepuanbl. CUHTE3, CBOMCTBA, NpMMeHeHUe. — M.:
HayuHbiit mup, 2012.

2. Ma3uT Ixya. HaHo6MoTexHoI0rMA: HeOObATHbIE NepcneKTUBbl Pa3BuTUA. — M.: HayuHblit mup,
2011.

3. Bo-AnH TyaH. HaHoTexHoorMA 6enkos. — M.: HayuHbiii mup, 2012.

4. Kopones M.A., KpynkuHa T.1O., Pesenesa M.A. TeXxHONOrMA, KOHCTPYKLUM U MeTOAbI

MOAEeNMPOBaHNA KPEMHUEBBIX MHTErPaNbHbIX MUKpPOCXeMm. B 2-x yacTax / nog obuieit pea. t0.A.



YannbirmHa. Yacte 1. TexHonormyeckme npoLeccbl U3roToBEHMA KPEMHMEBDBIX MHTErpasibHbIX CXemM U

nx mogenmposaHue. — M.: BUHOM. /labopatopwus 3HaHuin, 2007.

PapguocneKTpocKkonuyeckme metoabl UccneaoBaHUA HAHOCUCTEM

Llenb gucunnanHol:
OCBOEHME CTyAeHTamMU GpM3NYECKMX OCHOB METOA0B UCCeA0BAHMA HAHOCUCTEM C UCMO/Ib3OBAHMEM
COBPEMEHHbIX 3HAHWUIM N TEXHUYECKMX AOCTUNKEHNIN U3 06/1aCTU PaAMOCTNIEKTPOCKONUN TBEPAOro Tena u

TBEPAOTENBbHbLIX CUCTEM NMOHMUMKEHHOM pPa3mepHOCTU.

3a4a4m AUCUMNANHDI:

dopmmpoBaHue 6a30BbIX 3HAHWUI B 061aCTV PaaMOCNEKTPOCKONUMN TBEPAOTO TeNa u
TBEPAOTE/IbHbIX HAHOCUCTEM, UCMOJIb3YIOLLMXCA B MPUIONKEHMAX PALANOCTEKTPOCKONUN, SNEKTPOHMKM,
MeANLMHCKON PU3NKK;

npuobpeTeHne HaBbIKOB PaboTbl HA COBPEMEHHOW PaAMOCNEKTPOCKONNYECKON TEXHUKE;
dbopmMMpoBaHmKe y CTYAEHTOB NOAXOAO0B K BbINONHEHWUIO UCCEA0BaHUA HAHOCUCTEM

PaANOCNEeKTPOCKOMMYECKMMM METOAAMM B paMKax KBaMdUKaLMOHHbIX paboT Ha cTeneHb Gakanaspa.

B pe3synbTaTe 0OCBOEHMA AUCUMMNIMHBI 0OyYaloLWwmecs AOKHbI

3HaTb:

dyHAaMeHTaNbHbIe NOHATUSA, 3aKOHbI, TEOPUM KNAaCCUYECKOWN U KBAaHTOBOW GU3NKMY;

NOPALKM YUCNEHHBIX BE/IMYMH, XapaKTepHble Ana KnaccudpuKkaumMm HaAaHOCUCTEM U CNEKTPAJIbHbIX
AMana3oHOB 3/1IEKTPOMArHUTHOTO U3/yYeHUs;

coBpemeHHble Npobaembl GUINKU, XMMUU, MATEMATUKKN B MPUIONKEHUM K HAHOCUCTEMAM;
TeopeTmyeckme moaenu GpyHaamMeHTaIbHbIX MPOLLECCOB B GU3NKE MArHUTHbIX ABAEHUI U ee
NPUIOXKEHNAX, B TOM YMC/Ie HOPMAbHbIA U aHOMaNbHbI 3¢deKTbl 3eeMaHa U Ux CNeacTeuns;
OCHOBHOE YC/I0BUE 31EKTPOHHOIO U AAEPHOT0 MAarHUTHOTO Pe30HaHCa;

OCHOBbI TEOPUN CBEPXTOHKOIO B3aMMOAeﬁCTBMﬂ N ero akcnepmnmeHTas/ibHOE NpoABIEHUE,



OCHOBbI TEOPUWN KPUCTA/IIMYECKOTO NONS;

OCHOBbI TEOPUWN PeNaKCaLMOHHBIX MPOLECCOB B CUCTEMAX 3NIEKTPOHHbBIX U SAEPHbIX CMUHOB U UX
3KCnepmMmeHTa ibHble NPOABAEHUS;

MeToA, XIOKKeNs ANa ONMCAHUA CBEPXTOHKOTO PacLLEenIeHUA 3/1EKTPOHHbIX OPraHUYeCKUxX
paaMKanos;

KBaHTOBbIE AIB/IeHUSA, HabogaeMble NPU NOMOLLM MarHUTHO-PE30HAHCHbIX CMEKTPOMETPOB;
NPUHUMNBI PaboTbl COBpemMeHHbIX NPUBoPOoB, NPUMEHAEMbIX A8 UCCef0BaHUA HaHOCUCTEM
PaAMOCNEKTPOCKONUYECKUMMU METOLAMM.

YmeTb:

KnaccupuumpoBaTb HAHOCUCTEMDbI;

onpeaenaTb g-GaKkTopbl NapamarHMTHbIX LLeHTPOoB (AedeKToB) B HaHOMaTepuanax, B TOM Ymcie C
Yy4eTOM CMNH-0PBbUTaNbHOTO B3aMMOAeNCTBUA (A4 KPUCTaNnos);

BbIYMC/IATb KOHLEHTPALMM NapaMarHUTHbIX LEHTPOB (AedeKTOB) B HAHOMATEpPUaAiax;
OLEHMBATbL BpeMeHa penaKkcaummn CNMHOB B HAHOMaTepuanax;

onpeaensaTb KOHCTaHTbl CBEPXTOHKOIO B3aMMOAEUCTBUA B HAHOMaTepUuanax;
3KCNEPMMEHTA/IbHO ONpeaensiTb KOMMNOHEHTb! g-TEH30Pa U TEH30Pa CBEPXTOHKOIO B3aMMOAENCTBUA
B HaHOMaTepuanax;

HaxoAuTb pacnpenesieHne NJAOTHOCTU HEeCNapPeHHOro 3/1EKTPOHA B 3/1EKTPOHHbIX OPraHNUYeCKunxX
paauKkanax;

paboTaTb Ha COBPEMEHHOM, B TOM YUC/IE U YHUKAZIbHOM 3KCNEPUMEHTA/IbHOM 060pYyA0BaHMY;
no/iyyaTb HaUIyyLLMe 3HAYEHMA U3MEPAEMbIX BE/IMYMH U MPaBU/ILHO OLEHUTb CTENEHb UX
O0CTOBEPHOCTY;

06pabaTbiBaTb M MOAENMPOBATL PE3Y/IbTaTbl IKCNEPUMEHTOB, UCMO/Ib3YA COBPEMEHHOE
nporpammHoe obecneyeHue;

3 HEKTUBHO MCNONb30BaTb MHPOPMALIMOHHBIE TEXHONOTUM U KOMMbIOTEPHYIO TEXHUKY ANA
OOCTUXKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbIX Pe3yNbTaToB.

Bnagetb:

OCHOBAMM TEOPUU MAarHUTHOTO Pe30HaHca (Ha NpUMepe 3/1EKTPOHHOTO NapamarHUTHOTO
pe3oHaHca);

OCHOBaMM TEXHUKW PaaMOCNEKTPOCKONMM (Ha NpUMepe 3/1EKTPOHHOTO NapamarHMTHOro
pe3oHaHca);

MeToaamun onpeaeneHua g-d)aKTOpOB, KOHCTaHT CBEPXTOHKOIO B3aMMOAeV1CTBMﬂ n KOHLI,EHTpaLI,VIﬁ



napamarHuTHbIX LeHTpoB (aedeKTos) B HaHOMaTepuanax;

MeTOZaMM ONpeseNeHUA BPEMEH CMUH-PELLIETOYHOM U CMH-CNMHOBOM penakcaLmm
NapamMarHMUTHbIX LEHTPOB B HAHOMAaTepUanax;

OCHOBaMM mMeToaa XIOKKens;

OCHOBaMM TEOPUUN KPUCTAITUYECKOTO NONA.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OCHOBHbIe 3aKOHOMEPHOCTU ABNEHMA INEKTPOHHOIO NAPAMArHUTHOIO pe3oHaHca.
e MarHuUTHO-pe3oHaHCHblIe MeToAbl MCCNef0BaHNA HAHOCUCTEM.

e MeToa MOoNeKyNapHbIX obuteneit XwoKkens.

e  PenakcauuoHHble U KMHeTu4eckne apdeKTbl B HAHOCUCTEMAX.

o Teopwua Kpuctanandeckoro nona. Mouol B S-, P-, D- n F-coctoaHmax.

e TeopuAa cBEPXTOHKOro B3aMMOAENCTBMA B HAHOCUCTEMAX.

o TexHMKa pagmMoCneKkTPOCKONMM.

OcHoBHasa nuTepaTypa:

1. PonumH A.B., MaeBcKuit B.M. PagnocneKkTpockonuma NoBepPXHOCTU TBepAbIX Ten. — Knes:
M3paTtenbctBo «HaykoBa ymka», 1992,

2. KeppuHrToH A., Mak-/leunaH 3. MarHuTHbIA pe30oHaHC U ero NnpumeHeHue B xumuun. — M.: Mup,
1970.

3. batomunx b. OcHosbl AMP. — M: TexHocdepa, 2011.

4. Yepkacos B.K., Kypckuit O.A., KoxkaHos K.A., WWaBbipuH A.C., By6HoB M.I1., KyponaTtos B.A.
MeTogbl MNP 1 AMP B opraHM4ecKoi 1 31eMeHTOOPraHNYECKOM XMMUK. INEKTPOHHOE yyebHoe
nocobue. — HuxHuit Hoeropog: HMxKeropoackuin rocyAapcTBeHHbIN yHUBEpPCUTET M. H.U.
Nobayvesckoro, 2010.

5. Brustolon M., Giamello E. Electron Paramagnetic Resonance. A Practitioner’s Toolkit. — Hoboken:

John Wiley & Sons, Inc., 2009.



CMHXpOTpOHHbIe n HenTpOHHble MmeToabl uccegosaHna KOHAEHCUPOBAHHDbIX

cpep,

Llenb gucunnanHol:

npeaocTaBuUTb CTYAEHTAM 3HaHUA, HE0bXoAMMble AN SKCNEPUMEHTA/IbHOM PaboTbl HAa UCTOYHMUKAX
CUHXPOTPOHHOIO U3/ly4eHUA B KaYecTBe NONb30BaTe el, NPUBUTL HAaBbIKU GOPMYINPOBKN HayUYHbIX
3a4ay4, TPebyoLWmMX NCNONb30BAHUA CUHXPOTPOHHOIO U31yYEeHUA, MOCTAHOBKM CUHXPOTPOHHbIX

9KCNEPUMEHTOB N NHTEPNpPETaLnn TUNOBbLIX Pe3yN1bTaTOB.

3a4auv ANCUMNANHDI:

- MO3HAKOMMTb CTYZAEHTOB CO CBOMCTBAMM CUHXPOTPOHHOTO U3Iy4YEHUS, SKCNEePUMEHTaNbHbIMM
BO3MOHOCTAMMU KypUyaTOBCKOro MCTOYHMKA CUHXPOTPOHHOIO U3/TYYEHUS U APYTUX COBPEMEHHbIX
WMCTOYHUKOB CUHXPOTPOHHOIO U3NYy4YEeHUA, YCTPONCTBOM U GU3MUYECKMMU NPUHUMNAMM paboThbl
TUMNOBbIX 3KCNEPUMEHTANIbHbIX CTAHLUIA,

- MO3HAKOMMUTb CTYAEHTOB OCHOBHbIMM PEHTTEHOONTUYECKUMM CXeMaMU, GU3UYECKUMU ABEHUAMM
npu B3aMMoaencTBUN CUHXPOTPOHHOIO M31y4YEHMA C BELLLECTBOM, 0COBEHHOCTAMM TUNOBbLIX METOAMK
CUHXPOTPOHHbIX 3KCMEPUMEHTOB, NEPCNEKTUBAMM PA3BUTUA CUHXPOTPOHHBIX UCCieaoBaHuUM B Poccun
1 3a pybeskom, CBA3M CUHXPOTPOHHbIX UCCAeA0BaHUIA C APYTMMU KOMMIEMEHTaPHbIMU METO4aMM, B

YaCTHOCTH, Hel;'ITpOHHbIMM.

B pe3synbTaTe 0OCBOEHMA AUCUMMNIMHBI 0OyYaloLWwmecs AOKHbI

3HaTb:

- CBOMCTBA CUHXPOTPOHHOTO U3/IyYeHus;

- MEeTOZbl reHepaunn CUHXPOTPOHHOTO U3/TyYeHUS;

- NPUHLMMNMANbHOE YCTPOMCTBO MCTOYHMKOB CUHXPOTPOHHOMO M3/1yYEHUA Pa3ANYHbIX MOKONEHWN;

- NPUHLMMNMANbHOE YCTPOMUCTBO TUMOBbIX SKCNEPUMEHTA IbHbIX CTaHLMIA;

- XapaKTepHble GU3NYecKne ABAEHMA NPU B3aUMOLENCTBUN CUHXPOTPOHHOIO U3/1y4eHMs C aTOMOM,
KJ1acTePOM, KPUCTAIIOM;

- OCHOBHbIE MON0MKEHNA TEOPUM B3aUMOAENCTBUA N3YHEHMA C COBEPLLUEHHbBIMU KPUCTaNNaMU U

OCHOBHble AMHaMMYecKkne andpakunoHHble 3ddeKTb;



- pU3nYEecKMe OCHOBbI TUMOBbIX SKCNEPUMEHTA/IbHbIX METOA0B CUHXPOTPOHHOIO U3NYYeHUs;

- TUNOBbIE 3KCMEePUMEHTA/IbHbIE Pe3y/bTaTbl, MONy4YaeMble CUHXPOTPOHHbIMM METO4aMU;

- 0c06EHHOCTN OpraHM3aLUmMmM SKCNEPUMEHTOB Ha YCTAHOBKaX KOIEKTUBHOIO MO/Ib30BaHUA TUNA;

- ocobeHHoCTN obecneyeHMa pagmaLMOHHON 6e30MNacHOCTM HAa UCTOYHUKAX CUHXPOTPOHHOIO U
HENTPOHHOTO U3NTYYEHN;

- 06bWwye NpeacTaBAEHNA O KOMMIEMEHTAPHOCTU HEMTPOHHbIX U CUHXPOTPOHHbIX METOA0B;

- 0cOBEHHOCTU YCTPOICTBA M CBOMCTBA MU3/TyYEHUA PEHTIEHOBCKOrO s1a3epa Ha cBOH6OAHbIX
3NEeKTPOHaX;

- NepCrneKTMBbI Pa3BUTUA CUHXPOTPOHHbIX UCC/IeA0BaHNIM B Poccun u mupe.

YmeTb:

- BblAenaTb Npobsiembl, peleHne KoTopbix TpebyeT NCMO0/1b30BaHNA CUHXPOTPOHHOMO U3/TYYEHUS;

- popmynpoBaTb dpmUsnYecKkne TPeboBaHMUA K SKCNEPUMEHTA/IbHbIM METOAMKAM, HEOHXOANMbIM ANA
peLeHus aTUX Npobsiem, 1 K yCNOBUAM NPOBeAEeHUs SKCNEPUMEHTa;

- C UICNO/Ib30BaHMEM WWW-CAalUTOB MCTOYHUKOB CUHXPOTPOHHOIO U3/y4YeHUsA KONIEKTUBHOIO
NoJib30BaHUA NoA6MPaTh SKCNEePUMEHTAJIbHbIE CTAHUMK A8 pelleHnsa 3TUx npobiem;

- COCTaBNATb TUMOBYIO 3aABKY A5 NPOBEAEHMSA IKCNEPUMEHT];

- pa3bupaTbcA B UHCTPYKUMAX NO paboTe Ha SKCNepUMEHTANbHbIX CTaHLMAX KONIEKTUBHOIO
NnosIb30BaHUA U B CNPABOYHOM NUTEPaATYpE;

- BbINOIHATb GYHKLMM aCCUCTEHTA NPU NPOBEAEHNMN TUMOBbIX CUHXPOTPOHHbIX 3KCMNEPUMEHTOB;

- MHTEPNPETUPOBATb TUNOBbIE SKCNEPUMEHTA/IbHbIE PE3Y/bTaTbl, NOJlyYaeMble CUHXPOTPOHHbIMU
MeToaMu.

Bnagpetb:

- CUCTEMOW NMOHATUIA, UCMONIb3YEMBIX B MHCTPYKLMAX MO paboTe Ha SKCNepMMEHTa IbHbIX CTaHLMAX
KONNEKTUBHOIO NO/Mb30BaHUA M B CNELNabHON UTepaType No pacceaHMo CUHXPOTPOHHOIo
U3ny4yeHus;

- HaBblKaMW COCTaB/NEHMA TUMOBOW 3a8BKM Ha NPOBEAEHME IKCMEPUMEHTA;

- HaBblKamK 6e30MacHOro NPoBeAEHNSA SIKCNEPUMEHTOB C MOHUIUPYIOLWLMM U3YYEHUEM;

- 6230BbIMWN 3HAHMAMMW, HEOBXOANMMbBIMU AN SIKCNEPUMEHTA/IbHOMN PabOoTbl HAa SKCNEPUMEHTANbHbIX
CTaHLMAX B KauecTBe No/ib30BaTeNel;

- 6230BbIMW 3HAHMAMMU, HEOOXOANMBIMW ANt MHTEPNPETaLMM TUNOBbIX SKCNEPUMEHTA/IbHbIX AAHHbIX;

- 6a30BbIMW 3HAHUAMMU O KOMMN1EMEHTAPHOCTU HEVITpOHHbIX N CUHXPOTPOHHbIX METO0B.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e B3aumoaeMncTBME PEHTreHOBCKOTO U3/TlyYeHNA C BELLLECTBOM.

e KomnnemeHTapHble MeToabl.

e MeToAabl UCCNEA0BAHMIA U SKCNEPUMEHTANbHbBIE CTAHLMM Ha UCTOYHUKAX CUHXPOTPOHHOMO
U3NIy4eHuns.

e  CWHXPOTPOHHOE M3/y4YeHue (CBOMCTBA U reHepaLms).

OcHoBHasA nuTepaTypa:

1. Kosanbuyk M.B., KBapgakos B.B., KopuyraHos B.H. KUCW Buepa, cerogHa, 3asTpa. *KypHan
"Mpupogaa", Ne 12, 2013 ( http://nrcki.ru/files/KSRS25-36.pdf).

2. KoBanbuyk M.B., HayKa u *n3Hb: Mosa KoHBepreHuma, M36paHHble HayyHble Tpyabl. T. 2. — M.:
UKL, AkagemkHura, 2011.

3. 3ybaBuuyc A.B., MyxamegxaHos 3.X., CeHuH P.A. dkcnepumeHTanbHbie cTaHummn KUCH.
HypHan "Mpupoaa", Ne 12, 2013 ( http://nrcki.ru/files/Stations_of KESE.pdf).

4. Kynnnaros I.H., CKpuHckuit A.H. Ucnonb3oBaHMe CUHXPOTPOHHOTO U3/Y4YEHUA: COCTOSHUE U
nepcnektusbl. YPH, Tom 122, Bbin. 3. cTp.369-418, 1977.

5. ®etuncos I.B. CUHXpPOTPOHHOE n3nyyeHmne. Metoabl Uccie0BaHMA CTPYKTYpPbI BelecTsa. — M:
dusmatnut, 2007.

6. AkceHoB B.J1., banarypos A.M. BpemanponeTHaa HeMTPoHHasa andpakrometpus. YOH, Tom 166,

Bbin. 9, 1996.

Coumonorus

Llenb gucunnaunHel:

Llenb Kypca - opmumpoBaHue y byayLLmMx CNeLnanmcToB LEesoCTHOro npeactaBiaeHns ob obuiecrse,
TeHAEHUMAX ero Ppa3BuTUA, ANHAMUKE COLMabHbIX ABIEHUIA M NPOLECCOB, MecTa U POaU YeNoBeKa B
coBpemeHHOM 0bulecTBe. 3HaKOMCTBO C Pa3/IMYHbIMU KOHLLENLUMAMWN COBPEMEHHOM
obLecTBOBEAYECKOM MbIC/IM NO3BONUT CHOPMMUPOBATb KOHCTPYKTUBHbBIN NOAXOL K OCBOEHUIO
OKpY»KaloLero Mnupa, ymeHne oTee4yatb Ha HEMNPOCTbIE BbI30OBbI COLMANbHOM Cpeabl, HAKONUTb

NMO3UTUBHbIN COLIMA/bHbIN OMNbIT, KOTOPbIA NOMOKET B byaylien npodeccMoHaNnbHOW AeATENbHOCTU.



3aaa4un ANCUMNANHDI:

® MOHMMATb POJiIb HAYKN B Pa3BUTUM LIUBUAM3ALNMN, COOTHOLLIEHME HAYKN N TEXHUKM U CBA3AHHDbIE C
HUMU COBPEMEHHbIE COLManbHbIE U 3TUYECKME NPOoBaeEMbI;

® BbIABUTb MMPOBO33PEHYECKOE N METOA0/IONMYECKOE COAEPKAHNE OCHOBHbIX COLMOIOTMYECKNX
KaTeropwuii  NPUHLUMNOB;

® NMOHMMATb 3aKOHOMEPHOCTU Pa3BUTUA 06LLECTBA M POSIb IMYHOCTM B PAa3BUTUN 0OLLECTBEHHbIX
NpoLLeccos;

® BN1aJeTb npuemamum segeHna AUCKyCcCnmn, nonemMmnKkmn, Amanora.

B pe3sysibTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs ONKHbI

3HaTb:

OCHOBHbIE COLMONIOTMYECKME NOHATHUA,

CTPYKTYPY COLMONOrMYECKOTO 3HaHWUA,

OCHOBbI GYHKLUMOHMPOBAHMA 0OLLECTBA M €70 COLMANbHbIX UHCTUTYTOB,

CUCTEMY POJIEN U CTATYCOB,

TUMNbI U BUAbI COLMANbHBIX FPYNN 1 OpraH13auuni,

TEOPUIO U NPAKTUKY COLMANBbHBIX KOHPIUKTOB,

TEOPUIO IMYHOCTU U NPAKTUKY COLMANM3ALLIUK, CYLLLHOCTb BNACTU U TOCYAaPCTBa,
TeHAEHUMWN pa3BUTUA MUPOBBIX NPOLLECCOB,

OCHOBHbIE TEHAEHLMN Pa3BUTUA MUPOBbIX NPOLLECCOB.

YmeTb:

NPUHMMATb COOCTBEHHbIE PELLEHNA B PaMKax CBoel NpodecCMoHaNbHOM KOMNETEHLMH B
CTaHAaPTHbIX U HECTAaHAAPTHbIX CUTYaLMAX, OCHOBAHHbIX HA OCO3HAHHOM JIMYHOM BbIBOpE;
NPaKTUYECKU NPUMEHATb NOyYEHHbIE COLMONOMMYECKNE 3HaHUA B NPodeccnoHaNnbHOM
[EeATeNbHOCTU, B MEXIMYHOCTHbIX OTHOLLEHMAX

NMOHMMATb 3aKOHOMEPHOCTU Pa3BUTUA 06LLECTBA, FOCYAAPCTBA, IMYHOCTU, MECTO Ye/I0BEKA B
NCTOpPMYECKOM npoLiecce.

aHaNU3MpOoBaTb U OLEHMBATb COLMA/bHYIO MHPOPMaLLUIO,

NAaHUPOBATb U OCYLLECTBAATL CBOIO AEATENbHOCTb C y4EeTOM pe3y/bTaToB 3TOro aHaAu3a.

Bnagetb:



HaBblKaMW aHa/n3a U CMCtematTusayum cou,maanoﬁ pPeanbHOCTH,
HaBblKaMM KOMNETEHTHOM OUEHKU YPOBHA nonyuaemoﬁ COIJ,MaﬂbHO—HOﬂMTMLIeCKOVI VIH('bOpMaLI,VIVI,

HaBblKaMWM CAMOKOHTPO/1A U CAMOOLEHKHA Ccob6CTBEHHOM KOMNETEHUUMN, O6LI.I,EHMF|.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e KynbTypa
e JInyHOCTb
e Hayka

e O6uwecTBo Kak cuctema

e CoBpemeHHasA CoOLMOOrMA KaK HayKa

e Couuwanusaums

e CoumanbHas cTpatudumKaums 1 MOBUABbHOCTb.

e CouManbHble MHCTUTYTbI U coLManbHble 0BLWHOCTH
e CoumanbHble opraHusaummn n npobnema Bnactu

e CouuanbHble CTaTyCbl M poan

e (CraHOB/NEHME COLMONOrUN

OcHoBHas nuTepaTypa:

1. KpaByeHko A.U. Coumonorma gnsa sKOHOMMUCTOB. YUebHUK AnA Bbicwel WwKoabl. M., 2011.
2. ®ponos C.C. Coumonorua. M., 2009.

3. lopoxos B.®.Couunonorus. YuebHoe nocobue B 2-x yactax. M.: MUDU, 2008

4. NNekumu o KynbType. YuebHoe nocobue. M.: MUDU, 2005.

5. Myrauyes B.M., Conosbes A.U. BeeaeHune B nonmtonorunto. M.: “Acnekt Mpecc”, 2010.

CraTuctuyecKkas ¢ousmKa

Lenb AMCUMNANHBI:

NO3HaKOMUTb CTYAEHTOB C 3aKOHOMEPHOCTAMM, UMEIOLLMMUCA B MaKPOCKOMMYECKUX CUCTEMAX C
60/1bLLIMM YNCIOM YaCTULL, KaK KAaCCUUYECKMX, TaK M KBAHTOBbIX, @ TAK}Ke C MeToAaMu, KoTopble
NPUMEHSAIOTCA B CTaTUCTMYECKOMN GU3MKe ANA ONMCaHUA CBOMCTB TaKUX cucTem. Mpu 3TOM CUCTEMbI U3
60bLLIOro Yncna YactTuy, byayT paccMaTpuBaThCs, raBHbIM 06pa3om, B COCTOAHMUM CTaTUCTUYECKOTO

paBHOBECUA. Hebonbluas 4actb KypcCa 6y,CI,ET noceAlweHa N3y4eH1o OCHOB HepaBHOBeCHOVI



CTaTUCTUYECKON MEXaHUKMU.

3a4auun ANCUUNANHDI:
- Hay4MuTb CTYAEHTOB, UCXOOA U3 MUKPOCKONMYECKO MOAENN CTPOEHUS BelllecTsa, Nob3yAach
METOAAaMM CTaTUCTUYECKOM PU3NKKM, PaCcCUMTLIBATb CBOMCTBA MaKPOCKOMMYECKMX CUCTEM, TaKMe KaK

YpaBHeHUE COCTOAHUA, TEN/TOEMKOCTb, MAarHMUTHaA U ANSN1EKTPUYECKME BOCNPUNMYNBOCTU U apyrue.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

- OCHOBHble pacnpeseneHuns B CTaTUCTUYECKOM TEPMOAMHAMUKE KNACCUUYECKUX U KBAHTOBbIX CUCTEM,
cozeprKalmx 601bLIOE YUCNO0 YACTUL: MUKPOKaHOHMYECKOE pacnpeseneHmne, KaHOHUYecKoe
pacnpegenexue M'bbca ¢ NOCTOAHHBIM YMCIOM HacTUL, M pacnpeseneHue M'Mb6ca c nepeMeHHbIM
UYMCZIOM YaCTULL, A TaKKe YC/I0BUA, NPU KOTOPbIX PpeanunsyroTca AaHHble pacnpeseneHus;

- CTaTUCTMYECKUE onpeaeneHns sHTPONUN ANA MUKPOKAHOHMYECKOFO M KAHOHMYECKOTO
pacnpegeneHui;

- OCHOBHble TEPMOANHAMMYECKNE HEPABEHCTBA;

- onpeAeneHnsa XMMMYeCcKoro NoTeHLMana B CUCTEMAX C NepeMeHHbIM YUCIOM YacTUL, 418 PasINYHbIX
TePMOANHAMMNYECKMX NOTEHLMANOB;

- KPUTEPUM BbIPOKAEHUA N nAeanbHOCTU GepmMm-rasa,

- OCHOBHble 0cObeHHOCTU ABNeHUA 603e-KOHAEHCaUUKN B uaeasbHOMbO3e-rase;

- YCIOBUSA, NPU KOTOPbIX pepmu- n 603e-CTaTUCTUKM NepexoanT B 60/1bLLMaHOBCKYHO CTAaTUCTUKY;

- CUMMETpPUIHbIE CBONCTBA BOJIHOBbIX GYHKLMMA CUCTEM TOXKAECTBEHHbIX YaCcTUL,, ONMUCbIBAEMbIX
bepmu- n 603e-cTaTUCTUKAMU;

- 0c06eHHOCTN NOAX04a K ONMCAHUIO CBOMCTB KBAHTOBbIX CUCTEM B3aMMOZECTBYIOLLMX YAaCTUL, C
NMOMOLLbIO A3bIKa KBa3n4acTumL,;

- 06WwuMe NpeacTaBAEHNA O MUKPOCKOMMYECKOM TeEOPUMU
ceepxnpoBogmMmocTnbapannHa-Kynepa-Lpuddepa;

- OCHOBHble NOJ/I0XKeHWNA Teopumn dpa3oBbix Nepexonos lipoaa SlaHaay Ha npumepe
$beHOMEeHOI0rnYecKol Teopun CBEPXNPOBOANMOCTH TMH30OYpra-/laHgay;

- 06WMe NpeacTaBAeHNA O CTaUMOHAPHOM U HecTaumMoHapHoM addekTax [dxko3edcoHa u nx



NPUMEHEHUN AN CO34aHUA CBEPXMPOBOAALLMX KBAHTOBbIX MHTEPhEPOMETPOB;

- 0cobeHHOCTN NoAX04a K ONMCAHUI0 HEPABHOBECHbIX MPOLLECCOB C MOMOLLbIO KUHETUYECKOTO
ypaBHeHUs bonbuMaHa U ypaBHEHWA KMHeTUYecKoro 6anaHca Maynu.

YmeTb:

- HAXOAWTb CpeaHMeE 3HaYeHMA PUINYECKMX U3MEPAEMbIX BEIMYMH C MOMOLLBIO GYHKUMUM
pacnpeaeneHuns B KNacCMYECKOMN CTaTUCTMKE U C MOMOLLLbHO MaTpULbl NIOTHOCTU B KBAHTOBOM
CTAaTUCTUKE;

- BbIYMCNATb CTATUCTUYECKNE CYMMbI AN1A UAEaNbHOMO O4HOATOMHOTO rasa, rasa AByXaTOMHbIX
MOIEKYN, nAeaNnbHbIX KBAaHTOBbIX depmu- 1 603e-rasos;

- HAaXoANUTb TeMMepaTypPHYO 3aBUCUMMOCTb KoNebaTelbHOW M BpaLaTeIbHOM TENNIOEMKOCTEN
OBYXaTOMHOTIO ra3a MOJIEKYJI, COCTOALWMX KaK U3 PasHblIX, TaK U U3 OAMHAKOBbIX aTOMOB;

- BbIBOAUTb TEPMOLAMHAMMUYECKME COOTHOLLEHUSA JNA ABYXYPOBHEBBIX CUCTEM;

- BbIYMCNATL GAYKTYaLUN PUBNYECKMX U3MEPAEMbIX BEJIMYMH B TEPMOLMHAMUNYECKOM TEOPUU
dnyKTyaumm;

- HAXOAMTb BblpaXKeHMA a1 CBOOOAHON SHEPTUMN, XMMMUYECKOTO NOTEHLLMANA, SHEPTUM, TENNOEMKOCTH,
YPaBHEHWA COCTOAHUSA MAEANbHOIO KAacCMYecKkoro 601bLLIMaHOBCKOrO rasa 1 naeanbHblX KBaHTOBbIX
bepmu- n 603e-rasos;

- HAaXo0ANUTb TeMMepPaTyPHY 3aBUCMMOCTb HAMArHUYEHHOCTM U MArHUTHOW BOCMPUUMUYMBOCTHU
KNaCcCMYECKOro MaeanbHOro rasa MarHUTHbIX AMMNO0EN M KBAHTOBOIO ra3a aTOMOB, MMEOLLMX
opbuTaNbHbIN U CIMHOBbLIA MOMEHTbI;

- BbIYUCAATb MAPAMarHUTHYO U AMAaMarHUTHYO BOCMPUUMYMBOCTU MAEANBbHOIO 3/IEKTPOHHOTO
dbepmu-rasa;

- HAXO4AWTb TEMNEPATYPHYH 3aBUCUMOCTb HAMAarHMYEHHOCTU M MArHUTHOM BOCMPUUMYUBOCTU
deppomarHeTrKa B moaenu M3mHra B npnbAMKEHNMN MeTOLa CaMOCOr1aCoOBAaHHOTO Nos;

- HAaXo0ANUTb TEMMEPaTYPHYIO 3aBUCUMOCTb KoNebaTeIbHOM TENI0EMKOCTU KPUCTAIZIMYECKOW peLeTKM
B moaenn Nebas;

- ONUCbIBaTb TEPMOANHAMUYECKME CBOIMCTBA CBEPXNPOBOAALLENO COCTOAHUS B MOLENN
MH36ypra-laHaay;

- HAaX0ANTb BE/INYNHbI TEPMOANHAMMNYECKOTO KPUTUUYECKOTO MArHUTHOTO NOAA AN1A CBEPXMPOBOAHUKOB
| pofa M BEIMUYUHDBI HUXKHETO M BEPXHETO KPUTUYECKUX MAarHUTHbIX NoJieit B cBepxnposBogHuKax Il
poaa;

-BblYUC/NIATH B -I'IpM6}'IVI)KeHMVI KUHETNnYecCKkune KOQd)d)VILI,MeHTbI BbIPOXAEHHOTO 3/IEKTPOHHOIO ra3a B



meTanne;

- pelwaTtb ypaBHeHNE KMHeTu4eckoro 6anaHca Mayam gna AByXypOBHEBOM U N-ypPOBHEBOWN CUCTEMbI.
Bnapetb:

OCHOBHbIMM METOZAMM CTAaTUCTUYECKOWN GUBUKU — METOLOM aHcambnelt Tnb6bca, MeToaoM BblUMUC/IEHUS
CpenHUX BEAMYMH C MOMOLLbIO MATPULLbl NAOTHOCTU, METOLAOM BTOPUYHOIO KBAHTOBAHMA, METOA0M
dyHKUMOHana MH3bypra-SlaHgay ana ¢eHomeHoNornMyeckoro onncaHma Gpasosbix NePexXos0B BTOPOTro
poAa Ha Npumepe CBePXNPOBOAALLErO Nepexosa; MeToA0M CaMOCOr/1IaCOBAaHHOMO NoAA ANA CUCTEM
B3aMMOAENCTBYIOLLNX YaCcTULL;

NPoCTENLLUMMMN METOLAMMN ONUCAHUA HEPABHOBECHbIX ABMEHMI C MOMOLLbIO KWNHETUYECKOTO YPaBHEHMUA

bonbumaHa n YpPaBHEHNA KUHETUYECKOIO 6anaHca I'Iaynm.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e llpeanbHble rasbl

e HewnpeanbHble KBaHTOBbIE rasbl

e OCHOBbI KWUHETUYECKOW TEOPUMU

e  OCHOBbI CTAaTUCTUYECKOM TEPMOANHAMUKMN

OcHoBHasa nuTepaTypa:

1. TeopeTunueckan ¢pusmnka [Tekcr] : 8 10 1. T. 5, Y. 1 : CtatucTnyecKas ¢pusmKa : yueb. nocobue ans
yH-Tos / /1. A. NaHpay, E. M. ludwuu ; noa pea. /1. M. NMutaesckoro .— 5-e nsa,., ctepeotmn. — M. :
®usmatnut, 2001, 2002, 2005, 2010 .— 616 C.

2. dusmnueckan kKnHetuka [Tekct] : yueb. nocobue ana sysos / E. M. [iudwmuy, /1. M. NMuTaesckuin .—
M. : Hayka, 1979 .— 528 c.

3. indwmy E.M., MNMutaesckuin J1.M. CtatucTnyeckan pusmnka. Yactb 2. Teopuma KOHAEHCMPOBAHHOIO

coctoAHuA. — M.: dusmatauTt, 2004.— 496 c.



Teopusa BepoaTHoOcTeN

LUenb AMCUMNANHDI:
- U3yyeHue MeToA0B TEOPUN BEPOATHOCTEN N MaTEMATUUYECKOW CTaTUCTUKM U UX NPUMEHEHUIA ans

06paboTKM aKCNEepMMEHTAbHbIX AaHHbIX M CTAaTUCTUYECKOTO MOAEIMPOBAHUA.

3a4auun ANCUUNANHDI:

- 3HaKOMCTBO C akcMomaTuKoi Koamoroposa M OCHOBHbIMU NOHATUAMM TEOPUU BEPOATHOCTEN:
CObbITUA COBMECTHbIE U HECOBMECTHbIE, 3aBUCUMbIE WU HE3aBUCHUMbIE, CXOAMMOCTb MO pacnpeaeneHuto,
No BepOATHOCTU, NOYTU HaBepHOoe, A0BepUTE/IbHbIe BEPOATHOCTU U MHTEPBAsbl, CTaTUCTUUYECKNE
olWMBKM NnepBoro 1 BToporo poaa, dbyHKUMM npasgononobus n nidopmauma duwiepa, ceoicTsa
MapKOBOCTU M1 3ProgMYHOCTH;

- U3yYyeHMe CBOMCTB OCHOBHbIX pacnpeneneHunin, UCnob3yembiX B TEOPUU BEPOSATHOCTEN U
MaTeMaTMUeCKOM CTaTUCTUKE, UX XapaKTepucTuiecknx dyHKunn (teopema boxHepa-XnHUYMHA) U
MOMEHTOB (Teopema BepHLwTeiHa), NpeaenbHbIX TEOPEM A1A CAyYalHbIX BbIDOPOK M SKCTPEMasbHbIX
CcoObITUIA, NAPaMETPUYECKUX U HEMAPAMETPUYECKMX METOA0B MPOBEPKN CTAaTUCTUYECKUX TUMOTES,
onpeaeneHNa napameTpoB pacnpeaeneHnin u 06paboTKM SKCNEePUMEHTAbHbIX AaHHbIX, BKAOYan
meToa Konmoroposa—CmMmnpHOBa U meToA, Haubonbluero npasgonoaobus, nsydeHue Kputepmes
aproguyHoctu gns uenen Mapkosa;

- MPAKTUYECKoe U3yyeHne cnocoboBs NnoslydeHmsa U NpeobpasoBaHNA CNyYaHbIX BEIMUUH, Lenel

MapKoBa, MOAeNMPOBaHMA CKauKoobpasHbIX U AP Y3IMOHHBIX CyYaiHbIX NpoLeccos Ha MMK.

B pe3ynbTate 0CBOEHUA ANCLMUNAMHBI 0ByYaloLLMecs A0MKHbI

3HaThb:

- KNlaccuyeckoe onpeaeneHue BepoATHOCTM, MOHATUE BEPOATHOCTHOrO NPOCTPaHCTBa (aKcMomaTuKa
KonmoropoBa), NoHATUE HEe3aBUCUMbIX COBLITUIM; onpeaeieHne YCA0BHOMN BEPOATHOCTU; popmyny
noJsiHO BepoATHOCTU, popmyny balteca, cxemy He3aBUCUMbIX UCMbITaHWI BepHYyNU; NOHATHA
C/ly4yaiHOM BENNYUHDI,

- GYHKUMK pacnpeneneHuns n NNOTHOCTU pacnpeaeneHua; NOHATUA AUCKPETHON 1 abconoTHO

Hel'lpeprBHOﬁ CﬂyHaﬁHbIX Be/NINYUH; onpeaeneHne cpeaHero sHa4eHnAa n gucnepcun,; onpegeneHna



MHOFOMEpPHOI Cy4YaliHOM BE/IMYMHDI; HE3AaBUCUMOM CNYyYaMHOM BENNYUHDI; Ko3ddpUuLmMeHTa
KOoppenaumm; HopmasibHOe pacnpegeneHue u pacnpegeneHue MNyaccoHa;

- npeaenbHble Teopembl MyaBpa-/lannaca 1 MNyaccoHa; 3aKoH 60bLUMX YNCEN; LEHTPANbHYIO
npesenbHy0 TEOPEMY; ONpPeAENeHNA XapaKTePUCTUUECKOM U Npoun3BoaALLEeN GYHKLNI, MX CBOUCTBA;
OCHOBHbI€E NMOHATUA MaTEMATUYECKOM CTAaTUCTUKN, METOZ, MaKCMMyMa NpaBaonoaobuvs, LoBepuTenbHble
WHTEepPBa/bl; METOAbI NPOBEPKM CTaTUCTUYECKMX TMNOTE3;

- uenu MapKoBa, UX CTaTUCTUYECKUIN U GU3NYECKUI CMbIC/, MapPKOBCKME NPOLLECCHI, KOHEYHble
ofHOpogHble Lenn MapKoBa, npeaenbHOe M CTauMoHapHOoe pacnpeaeneHms, SproanyHoCTb;
onpeaeneHne CTOXacTMYECKOro NpoLecca, 3aZ,aHne CTOXaCTUYECKMX MPOLLECCOB C MOMOLLbIO
KOHEYHOMEPHbIX pacnpeaeneHmnit, CTOXaCTUYECKYHO 3KBMBAZIEHTHOCTb.

YmeTb:

- MPUMEHSATb CBOICTBA BEPOATHOCTY;

- BbIYMCNATb YUCNOBbIE XapPaKTEPUCTUKN OCHOBHbIX 3aKOHOB pacnpeaeneHuns;

- HaxoAuTb pacnpegeneHne GyHKLMUA OT CAydaliHbIX BE/IMYMH C 33Zl@HHbIMW pacnpeaeneHUAMu;

- HAXOAMTb XapaKTepUCTMYECKME U NpousBoaaLmne GyHKLMN;

- BbIABAATb NpeaenbHoe pacnpeseneHne Ana nocnenoBaTeIbHOCTU CYHaMHbIX BENNYNH;

- CTPOUTb M UCCNEAOBATb MOAENMN NPOCTbIX CYYaHbIX 3KCNEPUMEHTOB;

- BbIYMCNATb YUCNOBbIE XapPaKTEPUCTUKN OCHOBHbIX 3aKOHOB pacnpeaenieHus;

- MPUMEHATb CTaTUCTUYECKMe Tabanupl.

Bnapetsb:

- annapaTom TEOPMM BEPOATHOCTEN; OCHOBHbIMM O4HOMEPHbIMUK pacnpeseneHuamMmm (paBHoMepHoe
AVCKpeTHoe, bepHynan, BUHOMWHANBbHOE, OTpULLaTENIbHOE BMHOMMHANBHOE, TMNEPreoMeTPUYECKOE,
reomeTpuyeckoe, MyaccoHa, MNapeTo, paBHOMEpPHOE, NOKa3aTe/IbHOe, HOpMasibHOE);

- HaBblKaMW YCTAHOBAEHWUA B3aMMOCBA3EN MeXKAY PA3/IMYHbIMN TEOPETUYECKMMU NMOHATUAMM U
pe3ynbTaTamm C/lydaiHbIX IKCNEPMMEHTOB (COOTHOLLEHUAMM PA3HbIX BUAOB CXOAMMOCTH); METOAAMM

TOYEYHbIX U MHTEPBa/IbHbIX OLLEHOK NapameTpoB pacnpeseneHus.

K cogepKaHno gncunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BepoATHOCTHblE NPOCTPAHCTBA M OCHOBHbIE pacnpeaeneHus
e Kputepuin Konmoroposa

o Kputepuit MnpcoHa

e  JIMHelHbI MeToa HAaMMEHbLUIMX KBaApaToB

e  MapKOBCKME Lenn 1 cnyyaiHble 61yKaaHus



e MeToz MaKkcMManbHOro nNpasaonosobusa

e Metog MoHTe-Kapno u anroputm MeTtpononunca

e [Ipobnema MOMeHTOB U TeopeMa bepHLuTelHa

e CkauykoobpasHble n andPy3noHHbIE NPOLLECChI

e Cratuctnyeckan obpaboTKa sKcnepMmeHTaNbHbIX AAaHHbIX

e CXOAMMOCTb C/lyYaMHbIX BEMYUH M NpesesibHble TEOPEMb

e Teopema boxHepa—XWHYMHa U LEHTpPasbHaA NpeaesibHad Teopema

OcHoBHasA nuTepaTypa:

1. NarytnH M.B. HarnagHaa matemaTtuyeckas CTaTUCTMKaA. --- M.: buHom, 2009. --- 472 c.

2. Kocapes E.Jl1. MeTogbl 06paboTKKM aKCNePUMEHTaNbHbIX AaHHbIX. --- M.: ®uamataumt. 2008. --- 208
C.

3. ®ennep B. BeeageHne B TEOPUIO BEPOATHOCTEN M ee npunoxeHuma. T.~1 M.: Mup, 1967. --- 498 c. ---

T.~2. ---M.: Mwup, 1967. --- 752 c.

Teopusa nonsa

Llenb gucunnanHel:
OCBOEHMWE CTYAEHTAMM TEOPUU INEKTPOMArHUTHOrO NOJIA, MaTEMATUUYECKUX METOA0B obLLero

OMMCaHUA KNAaCCUYECKMX NOJE, OCBOEHME OCHOB cneu,maanoﬁ TEOPUN OTHOCUTENBHOCTH.

3a4aun ANCUMNANHDI:

® 3HAKOMCTBO C 6a30BbIMW 3KCNEPUMEHTANbHbIMKN PpaKTamm B 061aCTU TEOPUMN STIEKTPOMArHUTHOTO
nons;

® YCBOEHME OCHOBHbIX KOHLENLUMI, BbIABUHYTbIX 418 ONUCAHMA KIAaCCUYECKMX NOMEN U, B YaCTHOCTH,
K/1aCCUYECKOro 3N1eKTPOMArHUTHOro Nons;

® OB/NlafeHMEe MaTeEMAaTUYECKMMM METOAAMM, NO3BONAIOWMMM peLlaTb 3a4a4M No TEOPUN NONS;

® peweHne 3a4a4, OXBaTbliBalOWMX OCHOBHbIE NMPUNOXKEHUA TEOPUN INEKTPOMATrHUTHOIO NOIA.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTb:

® NPUHLMMNbI U OCHOBHbIE pe3ybTaTbl CNeLManbHON TEOPUN OTHOCUTENBHOCTY;

* MEeToAbl ONMMCaHMA B3aMMOLENCTBMI KNACCUUYECKUX CUCTEM 3aPAMKEHHbIX YACTUL, C MONAMU MEKAY
coboit;

® METOAbl ONMCAHUA KNACCMUYECKOTO 3/1IEKTPOMArHMTHOrO NoAA;

® OnNucaHMe 3N1eKTPOMarHMTHOro NosA, Co34aBaeMoro CucTeMamm 3apag0s.;

® N3/ly4eHMe 3N1EKTPOMArHUTHOrO NoAs;

® 0COBEHHOCTU M3NYYEeHUA PENATUBUCTCKUX YacTuUL, (CUHXPOTPOHHOE U3yYeHMe, OHAYNATOPbI).
YmeTb:

® pellaTb KMHEMATUYECKME 3341 O ABUKEHUN PENATUBUCTCKUX OOBEKTOB;

® pellaTb 3a43a4M O ABMMKEHUM 3aPAKEHHDbIX YaCTUL, B 9N1EKTPOMArHUTHOM MNOJIE;

* onpenenaTb B3aMMOAENCTBME CUCTEM 3aPALOB C BHELHUMMW NONAMMU;

® MYNbTUMNO/IbHbIE MOMEHTbI;

* onpenenaTb COCTOAHMA CUCTEMbI 3aPALO0B, MPU KOTOPbLIX HabAo4aeTcs U3nyvyeHme
3/1EKTPOMArHUTHOrO NOJIA, U HaX0AUTb MHTEHCUBHOCTb U3IYYEHUSA.

Bnagetb:

* METO4aMM ONMUCAHMA KNACCUYECKOr0o 3/1eKTPOMArHMTHOro Nons;

® OCHOBHbIMM METOSAMM PeELLEHMUA 3334 O ABMXKEHUM 3aPAKEHHbIX YaCTULL, B TOM YMcne
PEeNATUBUCTCKUX, B PA3/IMYHbBIX 3/IEKTPOMATrHUTHbIX NOAAX;

® HaBblKaMM TEOPETMYECKOr0 aHaN3a peasibHbIX 33434, CBA3AHHbIX C B3aMMOAENCTBNEM 3aPSAKEHHDIX

4acTuy, U SNEeKTPOMArHUMTHOroO NoaA.

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

e /3ny4yeHune 3/1eKTPOMArHUTHbIX BOJIH

e V/IHBapMaHTHOCTb U KOBAPMAHTHOCTb ypaBHeHMﬁ INEKTPOANHAMUKAU U penﬂTMBMCTCKOVI
MexXaHUKu

e YpasHeHMA Makcsenna. 3ﬂeKTpOCTaTVIKa. MarHuTocTaTuKa

L 3}'IeKTpOMaFHMTHbIe BO/HbI. MPUHLUN OTHOCUTENBHOCTU U I'Ip606pa3OBaHMH NopeHuya

OcHoBHas nuTepaTypa:

1. Teopetnueckan ¢usmka [Tekct] : 8 10 7. T. 2 : Teopus nons : yueb. nocobue ana sysos /1. A.



Nanpay, E. M. Indwuy ; noa. pea. /1. M. Nutaesckoro .— 8-e usa,., ctepeotmn. — M. : dusmataur,
2001, 2003, 2006, 2012, 2014 .— 536 c.

2. CoBpemMeHHas anekTpoguHamumka [Tekct] : [B 2 u.]. Y. 1 : MuUKpocKonuyeckas Teopus : yueb.
nocobue ana sysos / B. B. BatbirnH, N. H. TonTbirH .— M. ; U3KeBCK : H-T KOMMbIOTEPHbIX

nccnegosaHui, 2003 .— 736 c.

Teopusa GpyHKUMNIT KOMNIEKCHOTO NepeMeHHOro

Lenb AUCUMNANHDI:
MO3HaKOMMUTb CTYZEHTOB C OCHOBaMM TeopUU GYHKLIUM KOMIIEKCHOTO NePeMeHHOro, HayuunTb
CTYAEHTOB MCMO/1b30BaTbh MOLLHbIN annapaT Teopum GpYHKLUMIA KOMMNIEKCHOTO NepeMeHHOro B aHanuse

NOCTaB/EHHbIX Nepeg HUMU 3a4au.

3a4a4m AUCUMNANHDI:
- HAY4UTb CTYAEHTOB, NO/1b3YACb METO4AMMN TEOPUUN PYHKLMN KOMNAEKCHOTO NEPEMEHHOTO,
- NPOBOAMUTb BbIMUC/EHNSA, CBA3AHHbIE C MHTErPasbHbIM UCYNCAEHNMEM N YPABHEHUAMU

MaTemaTmyeckon GU3KKMN.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTh:

- OcHOBHbIe NpeAcTaBAeHMA KOMMIEKCHbIX Yncen.

- Ycnosua Kown-Pumana.

- MpeactaBneHne aHaNUTUYECKMX GYHKLUMI C NOMOLLLbIO CTENEHHbIX PALOB.

- Teopemy Kolum 06 MHTErpUPOBAHUMN aHANUTUYECKOI GYHKLUMM MO 3aMKHYTOMY KOHTYPY.
- Teopemy Kowwu o BblyeTax.

- MoHATHe ocoboit Toukun. OnpeseneHne BoblueTa GyHKLUU.

- MpepcraBneHre GYHKLUN B OKPECTHOCTM 0COBbIX TOYEK C MOMOLLbIO CTEMEHHbIX PALOB.
- CBoWicTBa APOBHO-NMHENHOIO OTOBpParKeHUs.

- KoHpopMHOe oTobparkeHne C MOMOLLbIO 3/1eMeHTaPHbIX GYHKLMIA.



- lorapndmmyecknin BblyerT.

- Teopemy Pylie o npupalLleHnn aprymeHTa.

YmeTb:

- BolumcnaTtb GyHKLMM OT KOMMJIEKCHOTO YnCAa.

- AndodepeHumnpoBatb GYHKLNUM KOMMIEKCHOIO aprymeHTa.

- CTpouTb N0 3aaHHO M AeUCTBUTE/IbBHOM MW MHUMOM YacTU aHaNUTUYECKYO GYHKLMIO.

- BblumncnaTb MHTErpan ot GpyHKUUM KOMMIEKCHOTO apryMeHTa No KpUBOM MK N0 3aMKHYTOMY
KOHTYpY.

- PacknagpiBatb PpyHKUMIO B psg, JlopaHa B OKPECTHOCTU 0CObObIX TOYEK.

- C nomolLbo KOHGOPMHbIX OTOBPaXKEHUN NepeBOANTb OAHY 3aZaHHY0 061acTb B ApYryto.
Bnagetb:

- dneMeHTapHbIMM ONepaumaAMM C KOMIMIEKCHbIMU YNCAAMW.

- MeTtopamu anddepeHuUMpoBaHMA PYHKLUMA KOMNIEKCHOTO apryMeHTa.

- OCHOBHbIMM METO4AaMM BbIYNCAEHUA NHTEFPANOB OT GYHKLIMIN KOMMIEKCHOIO NepeMeHHOTrO.

- OCHOBHbIMM cnocobamm KOHGPOMHbBIX OTOOPAXKEHUN.

K cogepaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3ae/ibl Kypca:

o  [nddepeHumpyemocTb GyHKLMIA KOMMIEKCHOTO NnepeMeHHoro. Ycnosus Kowun-Prumara
e  HTerpan no nytv oT GyHKLMM KOMMIEKCHOTO NEPEMEHHOTO

e KomnnekcHble uncna. Coepa PumaHa

e KoHdopmHble 0TOOparKeHMA € MOMOLLbIO 3/1eMEHTAPHbIX GYHKLNIMA

e KoHdpomHoe oTobpakeHne ¢ NOMOLLbIO APOOHO-TMHENHON PYHKLUK
e  MHoroancTHble GyHKUUK

e Ocobble TOYKM aHANUTUYECKOMN PYHKLMU. BbiueTbl.

e Pap JlopaHa aHanUTMYeCKon GyHKLMN B OKPECTHOCTM 0COBOI TOUKM

e Pap Teinopa gnsa aHaAUTUYECKOW GYHKLMK

e Teopema Kowun 06 aHanUTUYECKOM GYHKLMU MO 3aMKHYTOMY KOHTYpY
e Teopema Pyuwe. MNMpuHLUN aprymeHTa

OcHoBHas iMTepatypa:

1. ®YHKLUMM KOMNIEKCHOTO NEPEMEHHOTO C 3/1IEMEHTAaMM ONEPALMOHHOTO UcUncneHus [Tekct] :
yuebHuK ans sysos / I. 1. lyHu, /1. 3. dabcronby, .— CM6. : lanb, 2002 .— 296, [2] c. - Bubaunorp.:
€. 297-298. - 5000 3K3. - ISBN 5-8114-0457-3 ( B nep.).

2. DYHKUMM KOMMNIEKCHOTO NEPEMEHHOTO C 3/IeMeHTamM onepaLmMoHHOro ncuncnenus [Tekc] : [yueb.



nocobue ana sysos] /. /1. lyHy, J1. 3. dnbcronbl, .— M. : dusmartaut, 1958 .— 298 c.

3. BBegeHue B Teoputo GyHKLUUIA KOMMNAEKCHOrO nepemMeHHoro [TeKkcT] : y4ebHUK ana By30B : Aor.
M-BOM BbICLL. U cpea,. cnel,. obpa3os. CCCP / U. U. Mpueanos ; 11 - e u3a. — M. : Hayka, 1967 .—
444 c.

4. Bbicluaa maTemaTuKa B yripaskHeHuax n 3agavax [Tekct] : 8 24. Y. 1 : [yueb. nocobue ans sy3os] /
M. E. AaHko, A. T. MNonos, T. A. KokeBHMKoBa .— 5-e n3a., ucnp. — M. : Boicwasna wkona, 1997 .—
304 c.

5. Moposoga B. [1. Teopua GpyHKLMIN KOMNAEKCHOTO nepemeHHoro. — M.: U3gatenbcteo MITY um.

H. 3. baymaHa, 2000.

YpaBHeHUA matemaTuyeckoit Gusmnku

Llenb gucunnanHol:

- popmmpoBaHme 6a30BbIX 3HAHMN MO MAaTEMATUYECKON PU3MKe A5 Aa/IbHENLLIEro NCMO/Ib30BaHUA B
Apyrux obnactax maTemaTUYECKOro 3HaHMUA U ANCUMNAMHAX eCTECTBEHHOHAYYHOro coaepKaHus;

- opmMmMpoBaHME MAaTEMATUUYECKON KyNbTypbl, MCCNEA0BATENIbCKUX HABbIKOB M CNOCOBHOCTH

NPUMEHATb 3HAHUA Ha NPaKTUKe.

3agauv gUCUMNANHDI:

— dopmurpoBaHMe y obyyaroLmxcs 6a30BbIX 3HAHUIN MO MAaTEMATUYECKON PU3KKE;

— dopmmrpoBaHMe 06LLEMATEMATUYECKON KYAbTYPbl: YMEHME IOFTMYECKN MbIC/INTb, NPOBOAMUTD
[0Ka3aTeIbCTBa OCHOBHbIX YTBEPKAEHWNIM, YCTAHABAIMBATL IOTMYECKME CBA3U MeXKAY NOHATUAMYU;
— popMMUpOBaHME YMEHUI N HABLIKOB MPUMEHATb NOJIyYeHHbIe 3HaHMA ANA PelleHns 3a4ay

MaTeMaTHUYeCcKom d)VI3MKM, CaMOCTOATENNIbHOTO aHa/In3a NOJIy4YeHHbIX Pe3y/1bTaToB.

B pe3ysibTaTe 0OCBOEHNA ANCUUNNTNHDI o6yqa+om,|/|ecs| AOJTXKHbI
3HaTb:

- onpegeneHne n CBOICTBA IMHEMHbIX, KBAa3UIUHEMHbIX N HEIMHENHbIX ypaBHeHmZ nepBoro nopAaakKa,



Teopembl CYLLLECTBOBAHWNA U eAUHCTBEHHOCTM pelleHus 3aaaun Kolim ans HUx, onpeaeneHme
CUMMNIEKTUYECKOM N KOHTAKTHOW CTPYKTYPbI, BUA, XapaKTEPUCTUK A8 YPaBHEHUIN NepBOro NopsaaKa;

- dopmyny MyaccoHa pelweHns 3agaun Kowm ansa ypaBHeEHMA TENJONPOBOAHOCTU, TEOPEMbI
CYLLEeCTBOBaHMA N eAMHCTBEHHOCTU peLleHun 3aga4um Kowu, npuHUmMn makcumyma; popmyny HotoToHa
pelweHuns ypaBHeHMA MyaccoHa, TeopemMbl CyLLECTBOBAHMNA U € AMHCTBEHHOCTM, MPUHLMN MaKCUMYMa;
- dopmynbl o’Anambepa, Kupxroda v MyaccoHa pelweHma 3a4a4um KOLWK g1 BOJHOBOTO YpaBHEHWS,
Teopembl CYLLECTBOBAHWNS U eAUHCTBEHHOCTM, 3aKOH COXPAaHEHMA SHEPIUN; onpeaeneHne U CBOMCTBA
0606LWWEeHHbIX PYHKLMI, NPOCTPaAHCTBA 0606 EeHHbIX GYHKLUWNIA, NPOU3BOAHbIE, TEH30PHOE
npoussefeHne N cBepTka 0606LWEHHbIX QYHKLUMI;

- onpeaeneHue o6o06LeHHbIX peweHnnin auddepeHumanbHbIX 0NepaTopos U dyHAAMEHTaIbHOro
peweHnus andpdepeHUManbHOro onepaTopa ¢ NoCTOAHHbIMU Ko3dduumeHTamu,

- Teopemy XepmaHaepa, KOHCTPYKLUMIO GyHAAMEHTA/IbHOTO peLleHnst 06bIKHOBEHHOTO
andodepeHumnanbHoro onepatopa, Gopmynbl A8 GyHAAMEHTAIbHBIX PELLEHUI ONEPaTOPOB
TennonpoBoAHOCTH, Slannaca 1 BOSIHOBOTO;

- MOCTAaHOBKM KpaeBblIX 33434 A41a ypaBHeHW Jlannaca u [yaccoHa, Teopembl e AMHCTBEHHOCTH
peLleHni KpaeBblxX 3a4a4, onpeaeneHne U CBOMCTBA NOTEHLMANIOB NPOCTOrO U ABOMHOIO C/101,
TEeopeMbl CYLLLECTBOBAHUS PELLEHUI BHYTPEHHUX W BHELHMX 3a4a4 Aupuxne n HelmaHa, onpeaeneHue
n ceoncTea GyHKuumM MpmHa 3agay Aunpuxne n HeimaHa;

- CBOMCTBa COBCTBEHHbIX 3HAYEHUI U COBCTBEHHDbIX GYHKLUNI onepaTopa Jlannaca B OrpaHUY4eHHOM
obnactu; cBOMCTBA pelleHnit ypaBHeHMA [enbMrosbla, yCnoBus usnydyeHma 3ommepdenbaa, NpUHUMN
npeaenbHOro NOrnoWeHus, NPUHUMN NpeaenbHON aMnnUTyabl;

- PyHAaMeHTaNbHOE peLleHne onepaTtopa Jlaniaca Ha NJI0CKOCTU, TEOPEeMbI CYLLLeCTBOBAHMA U
€OVUHCTBEHHOCTM peLIeHUs ABYMEPHbIX KpaeBblxX 3aga4, GopmMybl 4na GyHKUMM FpuHa 1 palleHmn
3agauu [upuxne B 04HOCBA3HOM 06nacTy;

- onpeaeneHue ncesgoamddepeHuUnanbHOro onepaTtopa, orpaHNUYEeHHOCTb N.4.0. B NPOCTPaHCTBaX
CoboneBsa, TEOpPEMbI O KOMMNO3ULMW U NCEBLAO/IOKANbHOCTU M.4,.0., CBOMCTBA 3AIUNTUYECKUX N.A4.0.,
Teopemy 0 NapamMeTpUKCe, CBOMCTBA MHTErpasibHbIX onepaTopos Pypbe.

YmeTb:

- pewaTb KBasUJANHENHbIE YpaBHEHUS NepBOro NopsaaKa, ypasHeHme NamuabToHa — AKobu u obuiee
HeNIMHENHOE YPaBHEHWE, HAXOAUTb UX XapaKTePUCTUKK; pelaTb 3aga4m Kowmn ana ypaBHeEHWM
TennonpoBOAHOCTM U BOTHOBOTO; BbIYMCAATL NOTEHUMaN HblOTOHA; HAX0AUTb NPOU3BOAHbIE, CBEPTKU

1 npeobpasoBaHua Pypbe 0606LLEHHBIX GYHKLMNA;



- HaxoanTb GyHAAMEHTasbHble pelweHna anddepeHUManbHbIX ONepaTopoB C MOCTOAHHbLIMM
KoapodumumeHTamm;

- pewaTb KpaeBble 3a4a4M METOL40M pasae/ieHNa NepeMeHHbIX U NPU NMOMOLLM NOTEHLMAN0B, pewaTb
CMelLaHHble 3aa4m, HaxoanTb GyHKUMIO MpUHA 3aa4 Aupuxne n HelMmaHa, NpUMeHATb MeToz,
KOHPOPMHbIX OTOOpaXKeHU Ans pelleHns ABYMepPHbIX 3a4a4, HaXoAUTb COOBCTBEHHbIE PYHKLUMU U
cob6CTBEHHbIE 3HaYeHMA onepaTopa Jlannaca,

- NPUMEHATb TEXHUKY nceBaoanddepeHunanbHbIXx ONepPaTopoB K UCCAeL0BaHUIO YPaBHEHU
MaTeMaTMYeCKoN GUSKKMN.

Bnagpetb:

- annapaToOM YPaBHEHWI B YaCTHbIX NPOU3BOAHbLIX NEPBOrO NOPAAKA ANA ero NPUMeHeHUA B GU3nKe U
reomeTpuu;

- TEXHUKOM peLleHNA OCHOBHbIX YPaBHEHMI MAaTEMATUYECKON PU3NKM BO BCEM MPOCTPAHCTBE U ee
NPUNOXKEHUAMM K PU3NYECKMM 3a4a4aM;

- annapaTtom Teopumn 0606LWEHHbIX GYHKUNI U PyHAAMEHTAbHbIX peleHuit auddepeHumnanbHbix
onepaTopos;

- annapaTom Teopum NOTEHLMANO0B AN1A ero NPUMEHEHMUA B PUSUKE;

- TEXHUKOM peLleHNA KpaeBbIX U CMeLlaHHbIX 33434 A1 OCHOBHbIX YPaBHEHUI MaTemMaTUYeCcKom
OU3NKM U ee NPUNOKEHNAMY;

- annapaTtom Teopun ncesaoambdepeHUmanbHbIx ONepaTopos.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e 0606LeHHble peLleHNs ypaBHEHNI MaTeEMATUYECKON GU3UKK. DyHAAMEHTAIbHbIE PELLEHUS.
e  OCHOBHble ypaBHEHMA MaTEMATUYECKON PUINKM

e YpaBHeHWA NepBOro NopAaKa

e Kpaesble 3agaumn

e (CaolicTBa ncesgoanddepeHUManbHbIX ONepaTopos.

e CnekTpanbHble M CMeLLaHHble 3a4a4M

OcHoBHas auntepatypa:
1. B.C. Bhagumunpos. YpaBHeHMA maTemaTnyeckomn pusmnkn. Hayka, 1981.

2. P. KypaHT. YpaBHEHMA C YaCTHbIMM Npon3BoaHbIMU. Mup, 1964r. b.



3. B.C. Bnagnmmnpos. C60pHUK 3a4a4y No ypaBHEHUAM MaTeMaTudeckoi ¢pmnsmnkn. dusmatamnt, 2003
4. C.J1. Cobones. YpaBHeHNss maTematnyeckoi dunsmnkn. Hayka, 1966.

5. A.M. UnbuH. YpaBHEHNA MaTeMaTUYECKOM dn3nKKN. Pusmataut, 2009.

6. C.0. TnagKoB. C60pHUK 3aa4 NO TEOPETMUYECKOMN MU MaTemaTmyeckon dusmke. dmusmataut, 2010.
7. A.®. Hnkndopos. JleKunmn no ypaBHEHMAM U METOLAM MAaTEMATUYECKON PU3NKK. UHTeNNeKT,

20089.

®dur3nKa KOHAEHCH POBAaHHOIo COCTOAHUA

Llenb gucunnanHel:

- OCBOEHME CTyAeHTaMN GyHOAMEHTaNbHbIX 3HaHWI B 061aCTU GU3MKN KOHAEHCMPOBAHHOIO
COCTOAHUSA, U3y4YeHMEe opbUTanen, Ux rMbpmuamnsaunmn, KPUCTaNIMYECKNX peLeTok, GOHOHOB U
3/IEKTPOHOB, UX 3aKOHOB ANCNEPCUN, MIOTHOCTU COCTOAHUMN, KBAaHTOBbIX 3PPEKTOB, MPAKTUYECKOTo

npumeHeHnAa KpUcTtaanos.

3a4auun AuCUMNANHbI:

- popmmpoBaHune 6a3oBbix 3HaHMI B 061aCTU PUINKM KOHAEHCUMPOBAHHOIO COCTOAHMA KaK
OVNCLMNNUHBI, MHTErpupytoLwei obuiedmsmnyeckyro n obLeTeopeTMyeckyto NogroToBKy GU3NKOB U
obecneunsaroLLein pyHAAMEHT 3HAHWIA B 061aCTM COBPEMEHHbIX MHHOBALMOHHbIX chep AeAaTeNlbHOCTH
M HAHOTEXHOOTUNA;:

- o6yqume CTYAEHTOB OCHOBHbIM NOHATUAM B ¢VI3MKe KOHOEHCUPOBAHHOIO COCTOAHUA, MOHATUIO
3N1EeMEHTAPHbIX BO3OYKAEHUI M KOHLLENUMM KBA3MYaCTUL,;:

- dopMMnpoBaHME NOAXOA0B K BbINOJHEHUIO CAMOCTOATENIbHbIX MCCAEA0BAHUI CTYAEHTaMM B 061aCTU

$U3NKM KOHAEHCMPOBAHHOMO COCTOSAAHMA B PaMKaXx BbINYCKHbIX paboT Ha CTeneHb Mmarncrpa.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOTKHbI
3HaTb:

- MeCTO 1 pOJib 06LI.I,VIX BOMPOCOB HAayKN B HAay4YHbIX nCCnenoBaHUAX;



- coBpeMeHHble Npobnembl GUIMKKU, XUMUU, MaTEMATUKN;

- TeopeTuyeckne mogenm GpyHLamMeHTaIbHbIX MPOLECCOB U ABNEHUI B GU3NKE U e MPUNOKEHUAX;
- MPUHUMMNbI CUMMETPUM U 3aKOHbI COXPaHEHMA;- HOBEMLLNE OTKPbITUA eCTECTBO3HAHUS;

- MOCTaHOBKY Npobaem GU3UKO-XMMUYECKOTO MOAENMPOBAHMNS;

- 0 B3aMMOCBSA3AX U PyHAAMEHTA/IbHOM eANHCTBE €CTECTBEHHbIX HayK.

YmeTb:

- 3pPEKTUBHO UCMNONb30BaTb Ha MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HayKu:

- MOHATUA, CYXKAEHUSA, YMO3aK/IOUYEHUS, 3aKOHbI;

- NpeacTaBUTb NaHOPaMy YHUBEPCabHbIX METOZLOB M 3aKOHOB COBPEMEHHOIO eCTeCTBO3HAHWUA;
- paboTaTb Ha COBpEMEHHOM 3KCNepUMEHTAIbHOM 060pyA0BaHMK;

- abCcTparMpoBaThCA OT HECYLLECTBEHHbIX BJIMAHUI NPU MOAEINPOBAHUMN peasibHbIX GU3NYECKMX
cUTyaumm;

- NIaHMpPOBaTb ONTUMAJIbHOE NPOBEAEHMNE IKCNEPUMEHTA.

Bnagetb:

- NNaHUPOBAHNEM, MOCTAHOBKOM M 06paboTKOM pe3ynbTaToB PU3MUYECKOTO SKCNEPUMEHTA;

- Hay4YHOWN KapTUHOM MKNP3;

- HaBblKaMW CaMOCTOATE/IbHOM paboTbl B NabopaTopmnmn Ha COBPEMEHHOM 3KCNEPUMEHTA/IbHOM
obopyaoBaHuu;

- MaTeMaTUYECKMM MOAEIMpPOoBaHMEM GU3NYECKMX 3aaau.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e  KBasnyacTuLbl M UX XapaKTEPUCTUKMU.

o Kpuctananyeckume peLueTku.

e  Cunbl B3aMmoaencTams.

e CTpYKTYpHble eANHMLbI BelLLeCTBa, opbuTanm.
o (depmuMeBCKUE 3/IEKTPOHbI B MAarHUTHOM MoOJeE.
o ®depmMeBCKUE 3NEKTPOHDI.

e  DOHOHDI

OcHoBHas uTepaTypa:

1. BpaHaTt H.B., KynbbaunHckuii B.A. KBasnyactuupl B GU3MKe KOHLEHCMPOBAHHOIO COCTOAHUS. — M:



dusmataut, 2007.

2. 3uHeHkKo B.U., CopokuH B.M., TypuuH MN.MN. OcHoBbI pU3nKM TBEpAOro Tena. — M: dusmatnur,
2001.

3. BoHcoBckui C.B., KauHenbcoH M.U. KBaHToBas ¢pusnKa teepaoro Tena. — M: Hayka, 1983.
4. Abpunkocos A.A. OcHoBbl Teopuu meTannos. — M: Hayka, 1987.

5. I'pyHamaH M. OcHoBbl GU3UKM NOAYNPOBOAHUKOB. — M: dusmataut, 2012.

®dusnkKa nonynposogHMKoBs

Llenb gucunnanHol:
Llenbto usyyeHma AMCUMNAMHBI SBAAETCA NonyvyeHue GyHAaMeHTaIbHbIX 3HAHWIM B 061aCTh GU3UKK
NnoaynpoBOAHMKOB 1 NpnobpeTeHne He0bX0AMMbIX HAaBbIKOB 15 UX UCNO/Ib30BAHUA B

Hay4YHO-MCCNEeA0BaTe/IbCKOMN AeATe/IbHOCTY.

3agauv gUCcUMNANHbI:

- oBNnaseHve dyHAameHTasIbHbIMU NMOHATUAMM, 3aKOHAMM U TEOPUAMMU GU3NKKU NOTYNPOBOAHWUKOB;

- OBNAZleHNe OCHOBHbIMW METOAAMM UCCeA0BaHUA GU3UYECKUX CBOMCTB NOJYNPOBOAHUKOB;

- bopmMMpOBaHME NPUEMOB N METOLOB PELLUEHNA KOHKPETHbIX 33434 U3 Pas/iMuHbIX obnactein GUsnKn

MoslynpoBOAHWUKOB.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatowmecs AONKHbI

3HaTb:

- OCHOBHbIE MNOHATUA 1 3aKOHbI GU3NKMU NONAYNPOBOAHUKOB, A TaKKe UCNO/b3yemble B GU3MKe
NoNynpoBOAHNKOB OCHOBOMNOAratloLme Mogean u Teopuu.

YmeTb:

- peLwaTtb 33434 N0 OCHOBHbIM pa3aesiam pU3MKK NONYNPOBOAHMKOB; MCNONb30BaTb NO/Iy4YEHHbIE

3HaHWA ANAa onpeageneHma NnapameTpoB U MHTEPNPETaunmn ¢M3MLIECKMX CBOMCTB nonynposoaHUKOB.



Bnagetb:

- METOoZaMM NOCTPOEHMA MaTEMATUYECKNX U PU3MUYECKMX MOAENEN TUMOBLIX 33434 PUIMKK
NoAynpoBOAHUKOB;

- UMETb OMNbIT AeATEe/IbHOCTU B MPUMEHEHUM TEOPETUYECKUX MOAENEN AN UHTepNpeTaumnm

IKCNEepPUMeHTa/ZIbHbIX AaHHbIX NO ¢)VI3VI‘-IGCKVIM cBolicTBam nonynposoaHUKOB.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e KpucTtannbl BO BHeLWHMX Noaax. HemaeanbHble KpUcTanbl

e HepaBHOBECHbIE 3/1EKTPOHbI U AblPKK. CTaTUCTUKA PEKOMBUHALMMN SN1EKTPOHOB 1 AbIPOK
e OcHoBHble NpeacTasieHna GU3NKN HEYNOPAA0YEHHbIX MOAYNPOBOAHUKOB

e OCHOBHble CBOMCTBA NOAYNPOBOAHMKOB

e  OCHOBbI 30HHOW TEOPUU KPUCTANIMYECKUX TBEPAbIX TEN

e PaBHOBecHas CTaTUCTUKa 3/1IEKTPOHOB M AbIPOK B MNOYNPOBOAHNKAX

e fBNEHWA B KOHTaKTax. p-n nepexos

OcHoBHasa nuTepaTypa:

1. dusnka nonynpoBoAHMNKoB [TeKcT] : yueb. nocobue ana sysos / B. /1. boHu-Bpyesuy, C. T.
KanawHukos .— M. : Hayka, 1990 .— 688 c.

2. CO0pHUK 3aa4 No pusnKe NoaynpoBoaHUKOB [TeKcT] : y4u. nocobue ana By3os : gon. M-BOM BbICLL.
n cpeg. cneu,. obpasos. CCCP / B. J1. boHu-Bpyesuu [n ap.] .— / 2-e usa., nepepab. n gon. — M. :
Hayka, 1987 .— 144 c.

3.T.I. 3erpa, B.1. Nepenb «OcHOBbI GM3MKKN NOAYNPOBOAHUKOBY, M.: dusamatauT, 2009.

4. B.N. OparyHos, W.I'. HensBecTHbI, B.A. I'puaumH «OCHOBbI HAHO3NEKTPOHMKM», HoBOCMBUPCK:
M3a-so HITY, 2004.

5. 4.U. Cupota «Pusmka tBepgoro tena: CoopHMK 3a4a4 ¢ nogpobHbiMu peleHnsamm», M.: KHUKHbIM
aom «Jinbpokom», 2010.

6. H. MoTT, 3. [13BUC «31eKTPOHHbIE NPOLLECCHI B HEKPUCTANIMYECKUX BellecTBax», U3g. 2-e, B 2-x

TT., M.: Mup, 1982.



dusnuyeckasn Kyabtypa

Llenb gucumnavHbl:
ChopmmnpoBaTb MMPOBO33PEHYECKYIO CUCTEMY HAYYHO-MPAKTUYECKMX 3HAHWUI M OTHOLLIEHME K

dusnyeckoit KynbType.

3a4a4uun ANCUUNANHDI:

[nsa pocTMXKeHna NoCcTaBAEHHON Lenn NpesycCMaTPUBAETCA peLleHne Cneayowmx BOCAUTATENbHbIX,
06pa3oBaTe/ibHbIX, PAa3BUBAOLWMX M 0340POBUTENbHbIX 3a4aY:

- NOHMMaHMe CoLMaNbHOM PON GU3UYECKON KYNbTypbl B Pa3BUTUN TMYHOCTU U NOATOTOBKE ee K
npodeccnoHanbHoOM AeATENbHOCTY;

- 3HaHWe Hay4YHO- BMOJIOTUYECKUX N NPAKTUYECKNX OCHOB PU3NYECKOM KyAbTypbl U 340p0OBOro obpasa
YKU3HW;

- dopmMunpoBaHMe MOTUBALMOHHO-LEHHOCTHOrO OTHOLLEHUA K GU3MYECKOMN KyNbType, YCTaHOBKM Ha
3[,0POBbIN CTUb XU3HU, GU3NYECKOE CAaMOCOBEPLLEHCTBOBAHWE U CAaMOBOCMMTaHWe, NoTPebHOCTH B

perynapHbIX 3aHATUAX d)VI3VI'~IeCKMMM ynpaxXHeHAMUN N CNOPTOM,

B pe3ynbTaTe 0CBOEHUS AUCLUNINHDBI 06yYatowmMecs SONKHbI

3HaTb:

MaTepuan pasgena npegycMmaTpuBaeT OBAaAEHNE CTYAEHTAMM CUCTEMOMN HAYYHO-MPAKTUYECKUX U
cneumasibHbIX 3HaHUM, He0b6X0AMMbIX 4719 MOHMMaHMA NPUPOAHBIX U COLMa/bHbIX MPOLECCOB
dYHKUMOHNPOBaHMA GU3NUYECKOMN KyNbTypbl 0OLWLECTBA U IMYHOCTU, YMEHUS UX aanTUBHOTO,
TBOPYECKOro UCNO/Ib30BaHMA ANA IMYHOCTHOTO M NPOPECCUOHANbHOIO Pa3BUTHA,
CaMOCOBEpPLUEHCTBOBAHMA, OpraHM3aumnmM 340P0BOM0 CTUAA MKU3HWU MPU BbINOIHEHUM yYebHOM,
npodeccMoHaNbHOM N COLUMUOKYNBbTYPHOM AeATeIbHOCTU. ToHMMaTb ponb GU3NYECKOM KYNbTypbl B
pa3BUTMM YENOBEKA U NOATOTOBKE CneumanmcTa.

YmeTb:

Mcnonb3oBaTb PU3KYNLTYPHO-CNIOPTUBHYIO AEATENbHOCTb 417 NOBbILWEHUA CBOUX QYHKLMOHANbHbIX U
ABUTaTeNbHbIX BO3MOXHOCTEN, AN1A AOCTUNKEHMUA INYHBIX XKU3HEHHbIX N NPOdECCUOHANbHbIX Lenen.

BNnaaeTb:



Bnagetb:
CrcTtemolt NpakTUYECKUX YMEHMIN N HaBbIKOB, 06ecrneymBatoLmnX COXpaHEeHME U YKpenieHne 340Pp0BbA,
pa3BUTME N COBEPLLUEHCTBOBAHME NCMXODU3NYECKMX CMOCOBHOCTEN M KayecTB (C BbINOJIHEHMEM

YCTAHOBJ/IEHHbIX HOPMATUBOB NO O6|.I.l,€ﬁ ¢M3M“IeCKOﬁ n CﬂOpTMBHO-TeXHM‘-IeCKOﬁ I'IO,D,I'OTOBKE).

K cogepKaHuo ancumnnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e OP (obuwas dM3mMyecKkas NOAroToBKa)

e C®nN (cneumnanbHana dmnsnyeckan NoaroToBKa)

e [lpodeccnoHanbHo-NpuKNaaHasa dusmnyeckan NnoaroToBka
e TeopeTnyeckasa NnoarotoBKa

OcHoBHasa nuTepaTypa:

1 MoprotoBKa cnopTcmeHos XXI| Beka. HayuHble OCHOBbI M MOCTPOEHME TPEHUPOBKMU. ep. € aHrA.
Athletes Training in the XXI Century. Scientific Basis and Training Structure. AsTop: UccypuH B.B.
ISBN: 9785906839572; 2016 r. Uspatenbctso: CnopT

2 ®dusmyeckas KynbTypa ctyaeHTa - M., TAPAAPUKN, 2000.

dusmnyeckme metogbl NONyYEHUA HAHOCTPYKTYP

Llenb gucunnanHel:

- npnobpeTeHne CTyaeHTaMn 3HaHUI 06 OCHOBHbIX CNOCO6ax M3roTOBNEHUSA HAHOCTPYKTYP U
rTMOpPUAHDLIX CUCTEM Ha MX OCHOBE C Pa3/IMYHbIM YNC/IOM PAa3MepPHOCTEN SIoKaNM3aumnm, o
MONEKYNAPHbBIX MEXAHU3MAX, JIEXKALLMX B OCHOBE 3TUX NOAXOA0B, M O BO3SMOMXKHOCTU MX MPUMEHEHMA

ANnAa KOHCTpynpoBaHMA HAHOCUCTEM C 3aJaHHbIMMU CBOMCTBaMM.

3a4auun ANCUMNNIUHDI:

- OCBOEHME NOHATUI HAHO- U HaHO6MOTEXHOJ'IOI'VII7I, d TaKXKe OCHOBHbIX TEPMUHOB U Ol'lpe,CI,EI'IEHI/Il‘/‘I B



37Ol 061aCTM B COOTBETCTBUMN C MEKAYHAPOAHBIMWN CTaHAAPTaMMU.

- 03HAKOM/IEHME C PUINYECKOW XMMMEN NOBEPXHOCTM KOHAEHCUPOBAHHOIO COCTOSIHMA BELLLECTBa,
pa3mMepHbIMU U CTPYKTYPHbIMU 3pPEeKTammn B HAHOCUCTEMAX, CUHEPTeTUYECKMMM CBOMCTBaMM
HaHOBMOCTPYKTYP. 3HAKOMCTBO C MOHATUEM KOHBEPTeHL MM TEXHOIOTUI, BO3MOXKHbIMK 061aCTAMM
npMMeHeHUa HaHOMaTepManoB, HAHOYCTPOWCTB U TMBPUAHBIX CUCTEM, MONYYAEMbIX C UCMOJIb30BaHUEM
KOHBEPreHTHbIX TEXHONOTUN.

- NOJly4YeHNe 3HaAHUIM 0 GUBUYECKUX, XUMNYECKMX U PUBUKO-XMMUYECKMX METOLAX CUHTE3a

HaHOCUCTEM C PA3/IMYHOM Pa3MEpPHOCTbIO Ae/I0KaNN3aLUN HAHOCTPYKTYP: HY/IbMEPHbIX, O4HOMEPHbIX,
OBYMEPHbIX M TpEXMEPHbIX HAaHOMaTepuanoB. OCBOEHME NOHATUI O MOJIEKYNSPHOM CaMOOpPraHM3aumum,
cnocob0B ee KOHTPOA U HaMNpPaBEHHOTO UCMOb30BaHNA ANS U3rOTOBAEHUSA HAaHOCKCTEM. M3yueHne
NnoAxoA0B «CBEPXY-BHU3Y, KCHU3Y-BBEPX» U BOSMOXHOCTEN X KOMBUHUPOBAHHOIO MCNONb30BaHMUA.

- OCBOEHME HaBbIKOB pPaboTbl CO crneLunasbHON INTEpPaTypot B NnpeameTHOMN obaacTu.

B pe3synbTaTe 0CBOEHUA AUCUMMNIMHBI 0ByYaloWwmecs AOIKHbI

3HaTb:

- OCHOBbI GM3NYECKOIN XMMUU NOBEPXHOCTM KOHAEHCUPOBAHHOIO COCTOAHUA BellecTBa, 6a3oBble
pa3mepHble U CTPYKTYpHble 3¢pdeKTbl B HAHOCUCTEMAX, XapaKTepPHble 0CO6EHHOCTM HAHOOOBEKTOB;

- OCHOBHYO KN1aCCUOUKALIMOHHYIO CXeMY METOL,0B CMHTE3a HAHOMATEPMANOB B COOTBETCTBUM C
NoAX0AaMUN KCBEPXY-BHMU3» U «CHU3Y-BBEPX» M B COOTBETCTBMM C UX pasaeneHmem Ha Gpusndeckue,
XUMUN4yecKkne 1 ¢M3MKO-XVIMM‘-I€CKM€ mMmeTobl;

- OCHOBHblI€ KOHKpPEeTHble TEXHOJI0MTMN U MeToAbl CUHTE3a HAaHOCTPYKTYP U FVI6pVI,CI,HbIX HAHOCUCTEM C
PasNIMYHbIM YACOM Pa3MEPHOCTEN AeN0oKanaM3aumm; cnocobbl UX annapaTHOM peannsaumm B Buae
PasNMYHbIX YCTAaHOBOK M NPUB0OpPOB;

- ¢M3MKO-XMMM‘-IGCKVI€ ABNEHNA N NPUHUWUNbI, BKKOYaA d)Mamqecxme MeXaHU3Mbl CaMmoOopraHnsauunm n
CTPYKTYPUPOBaHUA, NeKallme B OCHOBE Pas3/IMYHbIX METOA0B GOPMMUPOBAHMUA HAHOCUCTEM;

- MONIEKYNIAAPHbIE U XMMUYECKME OCHOBbI B3aMMOAENCTBUA KOMMNOHEHTOB BUONOTMYECKMX HAHOCOOPOK,
6a3oBble MeToZbl GOPMUPOBAHUA COMKHBIX MHOTOKOMMOHEHTHbIX CUCTEM M YCTPOMCTB TUNa
NPOAYKTOB TKAaHEBOM UHKeHepWnn, HAHOBMOCEHCOPOB, HAHOCMCTEM aAPECHON AOCTaBKM IEKAPCTB U
ANarHoOCTMKM 3a60neBaHnin, HEMPOMOPPHBIX U APYrMX 6MONOA06HbIX CUCTEM.

YmeTb:



- NPOBOAMUTb MOWUCK U aHa/IM3 HAaYYHO-TEXHUYECKON MHDOPMaLMM MO 3a4aHHON TemaTuKe B 061acTm
nccnenoBaHMn meToa08 GOPMUPOBAHMA HAHOCTPYKTYP M TMBPUAHDBIX CUCTEM Ha UX OCHOBE;

- UCN0J1b30BaTb GyHAAMEHTa/IbHble 3HAHUA B 061acT GOPMUPOBAHUA HAHOCUCTEM A1A PELLEHUA
NPaKTUYECKUX 3334, CBA3AHHbIX C NONyYEHMEM HAHOCTPYKTYPUPOBAHHbIX HEOPraHUYECKUX U
rMbpuaHbIX MaTepmnasos.

Bnagpetb:

- cneumMasnbHOM TeEpMUHOOTMEN B 061aCTU HAHOTEXHOIOTMI U METOA0B CUHTE3a HAHOCTPYKTYP;

- MmeTogamm 06paboTKM, aHaNM3a U CMCTEMATM3aLMKN HaYYHO-TEXHMYECKOW MHpopMaLnn.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e MeToAbl CMHTE3a ABYMEPHbIX HAHOCTPYKTYP

e MeToabl CMHTE3a HY/IbMEPHbIX HAHOCTPYKTYP

e MeToAabl CMHTE3a O4HOMEPHbIX HAHOCTPYKTYP

e MeToabl GOPMUPOBAHMA TPEXMEPHbIX HAHOMATEPUIOB 1 CI0MKHBIX TMBPUAHBIX HAHOCUCTEM

OcHoBHasa nuTepaTypa:

1. BBeeHue B NPOLECCHI MHTErPanbHbIX MUKPO- U HAHOTeXHoNormi [Tekct] : B 2 1. : [yyeb. nocobue
ana sysos] / [nog obuw,. pea. HO. H. Kopkuwko] .— M. : BUHOM. Nab. 3HaHmi, 2010 .—
(HanotexHonorum) .— T. 1 : DU3NKO-XMMUYECKME OCHOBbI TEXHOIOMMN MUKPOINEKTPOHUKK / [HO. M.
Yucrakos, 0. M. PaliHoBsa]. - 2010. - 392 c.

2. Uao No4rkyH, BaH MH. HaHOCTpyKTYypbl 1 HaHOMaTepuanbl. CUHTE3, CBOMCTBA, NpMMeHeHMe. — M.:
HayuHblit mup, 2012.

3. la3uT Axya. HaHobMoTexHoNOrMA: HeO6BATHbIE NEPCNEKTUBbI Pa3BUTUA. — M.: HayuHbIi mup,
2011.

4. Bo-AunH TyaH. HaHoTexHonorma 6enkos. — M.: HayuHbin mup, 2012.

5. Kopones M.A., KpynkuHa T.10., Pesenesa M.A. TeXHONOrMA, KOHCTPYKLUM U MeTOAbI
MOAENNPOBAHUA KPEMHMEBbLIX MHTErPasIbHbIX MUKPOCXeM. B 2-x yacTax / nog obuei pea,. HO.A.
YannbirnHa. Yactb 1. TexHonornyeckue npoLecchbl M3rotToBaeHUA KPEMHUEBBIX MHTErPasibHbIX CXEM U

nx mogenmposanue. — M.: BUHOM. JTabopaTtopusa 3HaHui4, 2007.



dunocodpusa

Lenb gucumnamHsbi:

- pa3BUTUE Y CTYAEHTOB MHTepeca K pyHAAMEHTaIbHbIM 3HAaHMAM, NOHMMAHWS COAEPKaHUA OCHOBHbIX
MMPOBO33PEHYECKUX U METOA0/IOMTMYECKUX NPOBIEM COBPEMEHHOM HayKW.

Kypc npusBaH cTUMynnpoBaTb NOTPEOHOCTU CTYAEHTOB K ¢pMI0cOPCKMM oLeHKam paKToB
OENCTBUTENBHOCTYU, K BbIpaboTKe HaBbIKOB HENpeAB3ATON, MHOTOMEPHOW OLLEHKU PUNOCOPCKUX U
Hay4YHbIX TEYEHMI, HAaNPaBAEHUI U LWKO/. KOHEeYHOM Le/ibio OCBOEHUA ANCLUNAUHBI ABAAETCA
npuobLLEHNEe CTYAEHTOB K AOCTUKEHUSAM MUPOBOM M OTEYECTBEHHOMN PUNOCOPCKON MbICaH,
3HAaKOMCTBO C OCHOBHbIMW 3Tanamun nctopum emnocodmm, GopmmpoBaHME U COBEPLLIEHCTBOBaAHUE
KY/IbTYPbl MbILNEHUA, KPUTUYECKOTO NOAX0Aa K UCTOPUUYECKUM, MAEOIOTMYECKMM, NOAUTUYECKUM

cTepeoTunam.

3agauv gUCUMNANHBIL:

® MOHMMATb POJIb HAYKWN B Pa3BUTUM LLUBMUAN3ALMU, COOTHOLLEHME HAYKN M TEXHUKM U CBA3AHHbIE C
HUMW COBPEMEHHbIE COLMAJIbHbIE U 3TUYECKME NPobaeMbl, pas3iMyne NCTOPUYECKUX TUMOB HAy4HOM
PaUMOHaNBHOCTK, 3HATb CTPYKTYPY, OPMbI U METOAbI HAYHHOTO NMO3HAHUA, UX 3BOJIHOLMIO;

® BbIABUTb MUMPOBO33PEHYECKOE U METOAONOINMYECKOE COAepKaHUe OCHOBHbIX GUA0COPCKMX
KaTeropuii u NPUHLMNOB;

® 3HaTb BO3MOHOCTM U FPaHuLLbl NpUMeHeHUA GUNoCOPCKOro 3HaHUA A1 OCMbICIEHNA CBOEM
cneuyanusaunm;

® B/1ageTb npuemamu segeHna gUCKyccmmn, nonemMmnkun, gnanora.

B pesynbTaTe 0CBOEHWUA AUCLMMNIMHBI 0ByYatowmecs S0MXKHbI

3HaThb:

MEeCTO U ponb cBoel byayuiein npodpeccun B cucteme ob6LECTBEHHOM KU3HY;
aHa/M3MpPOBaTb NONIMTUYECKUE, COLMANbHBIE, KYbTYPHbIE NPOLECChI, TpoucxoaaLive B
rocyaapcree;

CaMOCTOATE/IbHO ONpPeAeNaTb 3a4a4M CBA3aHHbIE C IMYHOCTHLIM Pa3BUTUEM, NOBbILLEHUEM

cobCTBEHHOM 06pa3oBaHHOCTY;



CMbIC/1 OTHOLLEHWSA Ye/I0BEKA K NPUPoAe, NPOTUBOPEUNI U KPUSUCHDBIX IBIEHNI COBPEMEHHOM
3MNOXMN TEXHWUYECKOTO Pa3BUTUA.

YmeTb:

NPUHMMATb COOCTBEHHbIE PELLEHNA B PaMKax cBoel NpodecCMoHaNbHOM KOMNETEHLMH B
CTaHAAPTHbIX M HECTaHAAPTHbIX CUTyaLMAX, OCHOBAHHbIX Ha 0CO3HAaHHOM JINYHOM BblbopeE;
NOHUMATb MECTO CBOEM AeATeNbHOCTU M aHANN3UPOBATb BO3MOKHbIE NOCEACTBUA TEX NN UHbBIX
NPUHATbIX PeLeHnit Ha ocHoBe CHOPMMPOBAHHbIX AUCLUMNINHON LEHHOCTHbIX OPUEHTALLUN;
NMOHUMATb 3aKOHOMEPHOCTU Pa3BUTUA 06LLECTBA, FOCYAaPCTBA, IMYHOCTU, MECTO Ye/I0BEKA B
NCTOpMYECKOM npoLiecce.

OLLeHNBATb pPa3/inyHble GUNOCOPCKME KOHLENLMM NOA YIIOM 3PEHUSA UX CBA3M C Pa3BUTUEM
TEOPETUYECKOro U NPUKNALAHOIO eCcTeCTBO3HaHUA.

Bnagetb:

pa3NMYHbIMM BapuaHTaMM NOAXOL0B K PeLUeHUI0 KOHKPETHbIX NPodeCccMoHaNbHbIX 33434 Ha
OCHOBE 3HAHWI, NONYYEHHbIX B X04€ U3y4yeHNsa GUNOCOPCKNX KOHLLENLUMI Pa3HbIX 3NOX B YC/IOBUAX

4acTol CMEeHbl TEXHOJIOTUM B NpodeccnoHanbHOM AeATebHOCTH.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e Bo3sHuMKHOBeHMe Ppunocodunmn n Hayku. dunocoduma n Hayka, obuiee 1 pasnunyHoe. MNepsble
dunnocodckme WKonbl.

e 3anaaHoesponeickas ¢punocoduma HOBOro BpEMEHU: CTAaHOBNEHNE METOLAOB Hay4HOTO
nosHaHus. Mpobnema AOCTOBEPHOCTM 3HaHUI. IMNUpu3m(P.63koH) 1 paumnoHanmnsm (P.
OekapT).Kpusuc smnupusma. O60cHOBaHME HOBOW KapTUHbI MMpPa U ee AUHaMKKa. (M. HbloToH,
r.NenbHuu).

e Knaccmyeckuit HemeuKkuin naeanmsm: anpmopusm (U.KaHt) — obocHoBaHKe Bceobuiero
XapaKTepa Hay4YHOro 3HaHusA. uanekTuyeckasn noruka lerena. Kpmsuc TpagmumoHHon ¢opmbl
dnnocodpckoro 3HaHUA U GopMUpPOBaHME HOBbIX TUNOB pUocodpCcTBOBAHUA:
MaTepPUANUCTUYECKAA ANANEKTUKA U MATEPUAIUCTUYECKOE NOHUMAHWNE TUCTOPUM.

e [Ipobnembl 6bITHA. OTKPbITUE YenoBeKa — coPUCTbl M COKpaT. AHTUYHAA AMANEKTUKA KaK dopma
MbICan. Bonpocbl obwecTBa U rocyaapctsea

e  PaHexpucTMaHcKas punocodus NnaTpucTMKa 1 cxonactmka. HommHanmsm n peannsm. N'ymaHmsm
U coumanbHble Teopun PeHeccaHca

e Pycckasa ¢unocodua: popmmpoBaHMe U OCHOBHbIE NEPUOAbI PA3BUTUA. PyccKkasa penmrnosHas
dunocodpun n ee ocHosHble HanpasaeHus (B.Conosbes, H.Bepaaes, H.degopos).
MNpobnematnka pycckoi ¢pnunocodcKom mbicam

e CoBpemeHHas 3anagHan ¢unocopus. dunocodpus nosmtnsmama (0.KoHT). Mpobaema UCTOYHMKA
No3HaHWA B aMNUpPUOKpUTULM3ME (9.Max, A. ABeHapuyc). MppaumoHanmcTnyeckas
HanpaBAeHHOCTb GpUN0codUm: IK3UCTEHUMANUIM. «DUNOCOPUA KMU3HUY.



OcHoBHas nuTepaTypa:

1. "®unocodus. Uctopma n cospemeHHble 3agaun.”" beccoHos b.H. — M.: Hopma, 2006.

2. "Uctopus dunocodummn". YuebHuK. Anekcees N.B. — M.: MpocnekT, 2009.

3. "OcHoBbl dpunocodpun Haykun": YyebHoe nocobue ana acnupaHTos. — MNoa pegakumei
KoxaHoBsckoro B.M. U3a. 6-e. - Poctos H/[: ®eHunkc, 2008.

4. "dunocodun." — YuebHuk. MNog pea. JlaBpuHeHko. B.U. U3a. 5-e. — M.: lOpaiiT; Boicwiee
obpasoBaHue, 2009.

5. "®unocodpua." YuebHuK. CnnpkuH A.l'. — M.: Fapaapukm, 2006.

6. "®unocodus B Bonpocax n oteetax". Mog pea. /laspuHeHko. B.1N. — M.: lOHuTn-AaHa, 2003.
7. "Hosenwnit dunocodcknin cnosapb" — Poctos H/: ®eHumke, 2005.

8. "dunocodua Haykm n TexHnkK." YuebHoe nocobue. Mog pea. UnbuHa B.B. — M.: MI'TY um. H.3.

baymaHa, 2003.

®yHKUUOHaNbHbBI aHanu3

Lenb gucumnauHbl:
OCBOEHMe CTyAeHTamMM GyHAAMEHTaIbHbIX 3HAHUI B 061aCTN PYHKLIMOHAIbHOIO aHaIM3a, U3y4YeHne

cnocoboB pelieHns 3a4a4 MmeTodamm GpyHKLMOHANbHOTO aHannsa.

3agaum ANCUMNANHDI:

- popmmpoBaHue 6a3oBbix 3HaHMI B 061acTU GYHKLMOHANIBHOIO aHaAM3a Kak AUCUUNAUHDI,
WHTErpupytowwen obiemaTteMaTMyeCcKyo NOATOTOBKY NPUKNAAHbBIX MAaTEMATUKOB U GU3UKOB U
obecneuynBaroLLen TEXHONOMMYECKME OCHOBbI COBPEMEHHbIX MHHOBALMOHHbIX Chep AeATebHOCTH;

- 0byyeHue CTyAeHTOB NPUHLMMNAM NPUMEHEHUA OCHOBHbIX NOHATUA GYHKLMOHAAbHOIO aHaAn3a.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOTKHbI
3HaTb:

- MeCTO 1 pOJib 06LI.I,VIX BOMPOCOB HAayKN B HAay4YHbIX NCCneaoBaHUAX;



- coBpeMeHHble Npobnembl GUIMKNU, XMMUU, MAaTEMATUKN U PONb GYHKLMOHANBHOTO aHaNn3a B HUX;
- TeopeTUyeckme mogenn GyHKLMOHaNbHOMO aHanM3a B MaTeMaThKe U B GyHAAMEHTaIbHbIX MpoLLeccax
N ABNIeHUI B U3UKeE U ee NPUNOKEHUSAX;

- MPUHLUMIMbI CUMMETPUM M 3aKOHbI COXPaHEHMS;

- HOBEMLUME OTKPbLITUA eCTECTBO3HAHMA;

- MOCTaHOBKY Npobaem ¢GyHKLMOHANBLHOMO aHaNn3a ;

- 0 B3aMMOCBA3AX U GyHAAMEHTaNbHOM eAMHCTBE eCTECTBEHHbIX HayK.

YmeTb:

- 3pPeKTMBHO UCNONb30BaTb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAaYKWU: MOHATUA, CYKOEHUS,
YMO3aK/t04EHMS, 3aKOHbI;

- NpeACcTaBUTb MaHOpPaMy YHUBEPCa/bHbIX METOA0B M 3aKOHOB COBPEMEHHOIO €CTeCTBO3HaHMUS;

- paboTaTb Ha COBPEMEHHOM 3KCMEPUMEHTaIbHOM 060pya0BaHNNY;

- abCTparMpoBaThCA OT HECYLLECTBEHHbIX BIMAHWI NPU MOAENINPOBAHUMN peasibHbIX PUINYECKMX
CUTyaumm;

- NIaHMpPOBaTb ONTUMAJIbHOE NPOBEAEHME IKCMEPUMEHTA.

Bnagetb:

- NNIaHUpPOBaAHMEM, MOCTAHOBKOM U 06PabOTKOM pe3ynbTaToB PUINYECKOro IKCNEPUMEHTA METOAaMU
dYHKUMOHANbHOTO aHaNn3a;

- HAy4YHOMN KapTUHOU MUPa;

- HaBblKaMW CaMOCTOATEIbHOM paboTbl B NabopaTopmmn Ha COBPEMEHHOM 3KCNEPUMEHTA/IbBHOM

obopyaoBaHuu.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e MeTpUuyeckne n HOPMUPOBAHHbIE MPOCTPAHCTBA

e CnekTtp onepaTopa

e [MnbbepTOBbI NPOCTPAHCTBA

e KoMnaKTHble MHOXeCTBa B METPUYECKUX MPOCTPAHCTBAX.

e KomnakTHble onepaTopsbl. Teopua ®pearosbma

e JluHelHble onepaTopbl U GYHKLMOHANbI B HOPMUPOBAHHbIX MPOCTPAHCTBAX
e HeorpaHuyeHHble onepaTopbl

e 0606WEHHbIE QYHKUUN U AENCTBUA C HUMM.

e  OCHOBHble NOHATUA Teopun mepbl. UHTerpan flebera

e [IpeobpasoBaHue dypbe.

e  CX0AMMOCTM B HOPMMPOBAHHbIX MPOCTPaHcTBax. Teopema baHaxa LUTeiHraysa
e Teopema XaHa-baHaxa v cneacTsmnA U3 Heé.



OcHoBHas nuTepartypa:

1. A.H.Konmoropos, C.B.domunH dnemeHTbl Teopun GyHKLUUN 1 GYHKLMOHANLHOFO aHanusal,
Mocksa, "Hayka", 1976.

2. M.Pug, 6.CailMoH «MeToabl COBpeMeHHON maTeMaTnieckomn Gpusnkmn» 1.1 « DyHKLMOHANbHbIN
aHanms», Mocksa, "Mup", 1977.

3. M.Pua, 6~ CaiimoH «MeToabl cOBpeMeHHON MaTemMaTU4eCcKon puUsnkmy», 1.2 «FapmMmoHUYecKui
aHanu3. CamoconpseHHocTb», MockBa, "Mup", 1978.

4. N.B.KaHtoposuy, T.M.AKnnos «PyHKUMOHaNbHbLIN aHanm3», Mocksa, "Hayka", 1977.

5. A A.Kupunnos, A A.r'enwmanm «Teopembl U 3a8a4m GYHKLMOHANLHOFO aHanu3a», Mocksa,
«Hayka», 1988.

6. borauyes B.U., CmonsaHos O.. «JencTBUTENbHDBIN N GYHKUMOHAbHbIN aHaIN3: YHUBEPCUTETCKUNN

Kypc», PX[, 2009.

Xumunuyeckme mertoabl ¢opMMposava HaHoCUcTtem

Llenb gucumnanHbl:

— MO3HAKOMMUTbL CTY4EHTOB C ¢M3VIKO-XVIMVI'~I€CKMMVI OCHOBaMM CUHTE3a HAaHOKPUCTaNNINYeCKUX

CUCTEM, BKIOYAA TEPMOANHAMMKY U KUHETUKY 3apoabllleobpa3oBaHma 1 pocTa HAHOKPUCTANNOB U3
pacTBopa M Napa: 30/b-refib, IMAPOTEPMAbHbBIN METOA, KPUOTEXHONOMMA, BaKYYMHaa KOHAeHcaums,
MoIekynsipHo-ny4YeBas anuTakema, MHKK n xummyeckoe ocaxkaeHue 13 napa. ObcyKpatoTca ycnosums
nosly4eHMA HaHOMaTepmManoB MeTOLAMMN FOMOreHHOro U reTeporeHHOro 3apoaplweobpa3oBaHua, B TOM
yncne TOHKUX NIEHOK, KONNOUAHbIX HAHOKPUCTANOB, YINEPOAHbIX HAHOTPYHOK N HUTEBUAHbIX
KpucTannos. PaccmoTpeHbl npobsiembl CTabuUAnsaumm HaHOUYaCTUL, NPOLLECCHI UX arperauuuy,
B3aMMOLENCTBUA C ANCNEPCUOHHON cpesoi. MpnBoOAATCA OCHOBHbIE METOAbI XMMMUYECKON

MOAMd)MKaLI,MM HaHOMaTepmnanos, CO34aHNA HAHOKOMMO3UTOB U FreETEPOCTPYKTYP.

3agauv gUcUMnAnHbIL:
- HAYYWTb CTYZLEHTOB CMHTE3MPOBATb HAHOPA3MepHble MaTepUasbl U3 PacTBOpa M ra3oBol ¢asbl,
BbI6paTb METOA NONYYEHWUA HAHOCTPYKTYPHbIX MaTepPUaNoB;

- HAYy4UTb CTYAEHTOB, MNOJZIb3YyACb 3HAHUAMU O XUMUUN AUCNEPCHBIX CUCTEM, YNPABAATb Pa3MepPoM,



mopdonormei n CoOCTaBOM HaHOKPUCTANNOB.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatoWwMecs SONXKHbI

3HaTb:

- KnaccnpumKaumo ANCNePCHbIX CUCTEM NO PAa3MEPHOCTHU, arperaTHOMY COCTOAHUIO U CTPYKTYPE;

- OCHOBHble PUIUKO-XMMUYECKNE NAaPaMETPbI, OnpeaensaLme Xo4 XMMNUYECKUX NpeBpaLLeHni,
TepMOANHAMMUYECKUIA MPOrHO3 BO3MOKHOCTM peannsaumm CMHTe3a B romoreHHom cpeae. P-T-x
¢dasoBble AnarpaMmbl, BbI6OP YCNOBUI CUHTE3;

- OCHOBY TePMOAMHAMMKM NOBEPXHOCTU, U3ObITOUYHbIE TEPMOAMHAMUYECKME PYHKLIMKN, MOBEPXHOCTHOE
HaTAXKeHMe N cBobOAHYI0 3HEPTUIO NOBEPXHOCTEN pa3gena ¢as, CBA3b MOBEPXHOCTHOINO HATAMKEHMUSA C
06bEMHbIMW CBOMCTBaMM BELLECTB, TEPMOANHaMUYEcKoe ypaBHeHne Mbbca ans noBepxHOCTU pasaena
$a3 B 04HOKOMMOHEHTHbIX CUCTEMAX;

- KNlaCCUYECKYI0 TEOPUIO FOMOreHHOro 3apoabiweobpasoBaHus, ypasHeHme Mmbbca-TomcoHa,
KpUTUYECKOE NepecbleHne, KPUTUYECKN pasMmep 3apoablilla, KWUHETUYECKUE YPAaBHEHMA CKOPOCTH
3apoablleobpasoBaHus;

- reTeporeHHoe 3apoabllleobpasoBaHne, ANMTaKcUanbHble COOTHOLEHMA, 06pa3oBaHUe HOBOM ¢asbl
npv y4yactmm moanduKkaTopos;

-COCTaB NOBEPXHOCTMU, CEFPEraunio KOMNOHEHTOB B MPUNOBEPXHOCTHbIX CI0AX, HEYCTOMYMBOCTb
AucnepcHbIX cucteM, 06pasoBaHNE K1acTepoBs, arperaumnio HaHo4YacTUL, pPosb TemnepaTypbl 1 pH
cpepnbl, CTabMaM3aumnio HaHoYacTUL,

- OCHOBHble MeToAbl POPMMPOBAHUA HAHOYACTMLL, KNACCUPUKALNIO METOLOB MO NPUHLIMNAM «CHU3Y —
BBEPX» U KCBEPXY-BHU3», GU3NYECKNE U XMMNYECKNE METOAbl, TOMO N ANCMEPIMPOBaHUE,
HYKNeaLMIo M arToMepaLmio, PoCcT M3 Napa U U3 PacTBOPOB, OCHOBHbIE MapaMeTpbl POCTa HAHOYaCTUL,
-TeMMAATHbIA CUHTE3, HAHO-PEaAKTOPbI, CTPYKTYPY NOPUCTbIX CUCTEM, XapPaKTEPUCTUKN NOpP, NpUMepbI
TEMNNATOB, ME30MOPUCTbIA OKCUA KPEMHUSA;

- MUKPO3MY/bCUM, 0BPaTHbIE MULENSbI U 0BPaTHbIE 3MYJIbCUK, POCT KNAaCTEPOB B MUKPOIMYJIbCUSIX,
OpraHu3auuio KoanougHbix cuctem B npucytcreme MAB, nneHku JTaHrmiopa-bnoaser;

- KONIOUAHbIN CUHTE3 HAaHOKPUCTAIN0B NOAYNPOBOAHMKOBbIX MaTepPManoB, CUHTE3 KBAHTOBbIX TOYEK,
HYK/leauuto B pacTBOpax B NPUCYTCTBUM cTabuansaTopa, OCHOBHbIE XapaKTEPUCTUKN KBAHTOBbIX TOYEK

(cpeaHuit pasmep, AMCNePCUIO Pa3MepoB, KOHLLEHTPauuio), auarpammy Jla-Mepa, KoonepaTueHble



AB/IEHNA B CUCTEME HAaHOYACTML,; OCTBa/Ib0BO CO3PEBaHMNE, arperMpoBaHme, BIMAHNE NePechILEeHNs Ha
MOP}ONOrMI0 KPUCTANIOB, KOHTPOJIb POpPMbI, CTabUNM3aLMI0O HAHOKPUCTANIOB, CUHTE3
reTepoCTpyKTyp TUMa «AAp0-060104Ka»;

- MeToabl pocTa KBasn-ogHomMmepHbix (1 D) Kpuctannos, mexaHnsm pocta Map — *Muakoctb-Kpuctann
(MXK), npumepbl NONYYEHUSA HATEBUAHbBIX HAHOKPUCTANI0B OKCMA0B METaN/0B, BAMAHUE
napLmManbHOro AaBaeHma Kucaopoga Ha Mopdoormio KPUCTanoB, CBOMCTBA HUTEBUAHbIX
HAHOKPUCTaNNOB;

- MeTOA, XMMMUYECKOro ocaxkaeHuns us razosol ¢asbl ( CVD), NMposin3 aspo3o/iein opraHnyeckmx u
HeopraHMYeCKNX NPEKYPCOPOB, MPUHLMMbI BbIbDOpa NPeKypcopoB, BO3MOXKHOCTM METOA0B /Ia3ePHOrO U
MarHeTPOHHOrO OCaXKAEeHMUA.

YmeTb:

- ONpeaensaTb yCA0BMA CUHTE3a HAHOPA3MEpPHbIX MaTeEPUANOB U3 PAcTBOPOB U Napa B 3aBMCMMOCTM OT
NPUpPOAbI UCXOAHbIX BELLECTB;

- onpeaenATb OCHOBHblE OMepaLMOHHbIE NapaMeTpPbl CUHTE3a: NepecbILLEHNE, TEMMNeEPaTYpPY, AaBAeHUe,
06beM peaKkLMOHHON CUCTEMbBI U CTEMEHDb UX BAMAHUA HA COCTaB, CTPYKTYPY, MOPdOA0ruio u pasmep
HAHOKPUCTaNNOB;

- onpeaenAaTb TIMMUTUPYIOLLYIO CTaZAMI0 NPOLLeCcca CUHTEe3a U ee BANAHUE Ha MOPGONOTUIO0 U CKOPOCTb
poCTa HAHOKPUCTANNOB;

- onpeaenaATb TemnepaTypPHYH 3aBUCUMOCTb CKOPOCTU POCTa;

- paccumnTbiBaTb GAYKTYyaLMIO pa3Mepa HAaHOKPUCTANNIOB B 3aBMCMMOCTM OT YC/IOBUIN CUHTE3a,
onpeaenaTb ONTUMAbHbIE YCI0BUA NOYYEHUA MOHOANCNEPCHbIX HAHOKPUCTAN/OB;

- onpeaensaATb Npupoay ctabuamsatTopa 410 KONIONAHbIX HAHOKPUCTANOB;

-onpenenaTb yC/I0BUA CUHTE3a NOYNPOBOAHMKOBbIX HAHOKPUCTA/I/IOB KKBAHTOBbIX TOYEK» C
Heo6Xxo0AMMOM AIMHOWN BOMHbI NFIOMUHECLEHUMM;

- onpeaenvTb Heob6XxoAMMbIN YPOBEHb BaKyyMa B NPOLLECCe CUHTE3a HAHOKPUCTANIOB U TOHKUX NIEHOK
13 rasosom ¢asbl;

-U3MepPATb reoMeTpUYECKUe pasmepbl, 3N1eMEHTHbIN U $a30BbIN COCTaB HAHOKPUCTANNOB.

Bnagetb:

- OCHOBHbIMW METOZAaMM CMHTE3a HAHOKPUCTAJI/IOB: 30/1b-T€/1b, KPUOXMMMNYECKAA CYLLKa,
rMApPOTEPMAsIbHbIN CUHTES, MMPOJIM3 a3P030J1ei, BaKyyMHas KOHAEHCAUMA, MarHETPOHHOE M nasepHoe
HaHeceHue, KK, xumnyeckoe ocaxkgeHue 13 napa;

- OCHOBHbIMMN MeTOA4aMUN UccnegoBaHMA HaHOYaCTUL, C Y4E€TOM JTIOKA/ZIbHOCTU U I'/'|y6VIHbI aHanunsa:



3/IEKTPOHHOM MUKPOCKONUEN, peHTreHOBCKOM AndpaKumnen, cCnekTPoCKonmnen nornoweHus.

K cogepKaHUo ancumnnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e [eTeporeHHoe 3apoabiwieobpasoBaHue

e [MapoTepmasbHbIi CUHTES, KPUOXMMUS

e [omoreHHoe 3apoabiweobpasoBaHme, arperayms

e 30/b-refb TEXHONOIMA

e OCHOBbI TEPMOANHAMMKN MOBEPXHOCTHbIX ABAEHUMN

OcHoBHas nuTepaTypa:

1. HaHoCTpyKyTpHble maTepuanbl. YuebHoe nocobue ana cTya. Bbicw. y4ebH. 3aBeAeHUN.
//P.A.AHapuesckuin, A.B. Paryna. — M.: Uspgatenbckuii ueHTtp “Axkagemuna”, 2005.

2. Nyn Y., OyaHc ®. HaHoTexHoNorMn. Mup maTtepmanoB u TexHosiornii. TexHocdepa. Mocksa, 2005.
3. AHgpwueBckuii P.A. Tepmuyeckas cTabunbHOCTb HaHOMaTepuanos. Ycnexu xummun. T. 71, Ne 10,
cTp. 967-981, 2002.

4. Mopoxos W.4., Tpycos J1.U., JTanosok B.H. ®nsnyeckme asneHma B ynbTpaanUCnepCcHbIX cpeaax.
— M.: DHeproatommsgar, 1984.

5. Bannes P.3., AnekcaHapos K.B. HaHOCTpyKTypHble maTepuanbl, NOAYy4eHHbIE NHTEHCUBHOM
naacTnyeckon gepopmaumein. — M.: floroc, 2000.

6. l'yces A.U., Pemnenb A.A. HaHoKpucTanandeckue matepuansl. — M.:OU3IMAT/INT, 2000.

dKkonoruAa

Lenb AMCUMNANHBI:
M3y4YeHmne OCHOBHbIX Pa3ae/noB CO-BPe—~MeHHOMN 3KONOMMU: KON0rMYecKmx GpakTopos 1 agantaumm K
HUM OpPra—HW3MOB, 3KO0rMM NONYAALMIA U COOBLLECTB, IKOOMMU SKOCUCTEM U Buocdepbl,

rnob6anbHbIX IKONOTMYECKUX np06nem.

3a4a4un ANCUUNANHDIL:



- npuobpeTeHme CcTyaeHTamm 3HaHUIM B 06/1aCTU 3KONOTMMN KaK BUOIOTMYECKON HaYKK;
- OCBOEHME OCHOBHbIX MOHATUI B 061aCTU 3KO0TUW;

- U3yYyeHue BO3EeNCTBUA OCHOBHbIX SKOIOMMYECKUX GaKTOPOB;

- ANHAMMKW NONYAALMIA U SKOCUCTEM;

-KnaccuduKaLumm 3KOCUCTEM.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoLMecs AO0NXKHbI

3HaTb:

- MECTO 3KO0/I0TMM B CUCTEME HayK;

- BINSIHWE BMOTUYECKMX U abruoTMUeCKnX GaKTOpOB;

- AMHAMUKY NONyAALUN;

- OCHOBHble MOHATUA: BUoLeHO3, buoreoueHo3, skocucTtema, buocodepa;

- TPOOMYECKYIO CTPYKTYPY BUOLLEHO30B;

- KnaccudurKaLumio U ANHAMUKY IKOCUCTEM;

- OCHOBbI FN06aNbHOM 3KONOTUK.

YmeTb:

- XapaKTepun3oBaTb 3KOCUCTEMBI.

- aHaNN3NPOBATb CTPYKTYPY MNONYAALUIA U CTPOUTbL NPOCTELIME MOAENN NONYNAALNOHHbBIX
OTHOLUEHWUI;

- aHa/IN3MPOBATb AHTPOMOreHHYIO AeATe/IbHOCTb M 3KOJIOr0-3KOHOMUYECKUe Npobiemsil;

- CTPOUTb aNrOPUTM aHa/IM3a PacCMaTPUBAEMOMN SKOJIOTMYECKON CUTYaUUK U NpeacTaBuTb
COOTBETCTBYHOLLYIO IOTUYECKYIO CXEMY;

Bnagetb:

- CUCTEMHbIM MOAXOA0M K aHa/IN3y COBPEMEHHbIX 3KONIOTMUYECKUX U 3KON0T0-3KOHOMUYECKUX
npobnem;

- HaBblKaMK nNoabopa MHPopmaumm ANA pellaemblx 33434 M HaBblIKaM CaMOCTOSATE/IbHOMN PaboThl;
- METOAaMM OLEHKM BO3AENCTBMA SKONOTMYECKMUX GaKTOPOB Ha XKUBble OpraHM3Mbl

- HaBblKaMW PeAaKTUPOBaAHMA IOTMYECKUX CXEM PeLLEeHMA 33434 U NpeacTaBAeHU NOTyYeHHbIX

pe3y/bTaToB.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  DKO/I0TMA — KaK HayKa. JKonornyeckune paktopol. Temnepatypa— Kak 3Konormyeckuin pakrop.
e  Bna)KHOCTb— KaK aKonornyeckmnin paktop. MonynsaumMoHHan 3KoNorus.

e TemnepaTypa — KaK 3KONOrMYEeCKNin pakTop

e buoueHo3bl. MexXB1aoBble B3aMMOOTHOLLEHUA BUA0B B BroueHo3e.

®  DKOCMCTEMbI. IKOMOFMYECKAnA CyKLeccus.

e bBuocoepa. FnobanbHble U permoHanbHble 3KOJ0rMYECKME NPObaEMbI.

OcHoBHasA nuTepaTypa:

1. 3konorua [TeKer] : yuebHUK Ana BYy308 : pek. M-som obpasosaHua Poc. Pepepaunn / H. U.
HuKonailkuH, H. E. HuKonaikmHa, O. . Menexosa : pek. M-som obpasoBaHua PP .— 6-e nsg,, ucnp.
n gon. — M. : Apoda, 2008 .— 622, [2] c. : un. — (Bbicluee obpasoBaHue). - bubaunorp.: c.584-591. -
Mpeam. yka3.: c. 592-613. -MimeH. yKas.: c. 614-617.- 3000 3k3. - ISBN 978-5-358-04128-8 ( B nep.) .
2. Mnapkos E.A..3konorua: yuebHoe nocobue. M.: MI'YU3, 2007. —158 cTp.

3. Fnagkos E.A.Bnoskonorua: yuebHoe nocobue. M.: MIYU3, 2011. —140 cTp.

4. Maspuuies B.B. OcHoBbl akonornn. MuHck, B.LLKona, 2007,448 cTp.

5. YepHosa H.M., bbinosa A.M. Skonorua. M., NpoceeweHne,1988,272 cTp.

JKOHOMMKA

Lenb gucumnavHbl:
oB/afieHNe TeOPETUYECKMMM OCHOBAMM U NpUobpeTeHne NPaKTUYECKUX HaBbIKOB NpU U3yyeHumn Gopm
DYHKLMOHNPOBAHNA PbIHOYHbIX CTPYKTYP M MEXaHWM3MOB B3aMMOAENCTBUA CYOBHEKTOB 3IKOHOMMYECKOW

AeATENbHOCTU O6U.I,ECTBa .

3a4auun AUCUNNANHDI:

® M3yyeHue PbIHOYHOIO X03AMCTBA U MPUHLMNOB ero GYHKLMOHMPOBaHUS;

® M3yyeHne opraHN3aLMOHHO-NPaBoBbIX GOPM NPeanpPUATUIA N HOPMATUBHbIX aKTOB,
pernameHTUPYOLLNX UX AeATeNbHOCTb;

® N3yyeHume npeanpmnAaTnAa Kak Cy6'beKTa PbIHOYHOIO X03AMACTBa;



® M3yyeHue BHYTPEHHEN M BHELLHeW cpeabl NpeanpuUaTUA, ero KoOHKypeHTocnocobHocTy,
OpPraHM3aLUMOHHOMN CTPYKTYPbl U MEXaHM3Ma yrnpaBaeHus;

® M3y4yeHne CoCTaBa OCHOBHbIX CPe/CTB, MaTepuanbHbIX PecypcoB, NepcoHana NpeanpuaTus;
® paccMOTpeHne BOMPOCOB CTPaTermyeckoro, TeKYLLLEro 1 onepaTMBHOIo NAaHUPOBaHUS;

* n3yyeHne GopmMMpPOBaAHUA 3aTpaT Ha NPOU3BOACTBO NPOAYKLMN, PaboT, yCyr; OCHOB
LeHoobpa3oBaHUA U X ONTUMKU3ALMMY;

® M3yyeHne NHHOBALMOHHOW U MHBECTULMOHHOWN AeATeNbHOCTM NPeanpuUATUs;

* Y3yyeHne MeTOAMKN aHaNn3a U yNpaBieHNa PUCKaMM Ha NPeanpuUaTUn;

* OBflafieHne CTyAeHTaMM CUCTEMOMN TEOPETUYECKNX 3HAHWUI U MPAKTUUYECKUX HABbIKOB Mo

MCNONb30BaHUIKO NMHCTPYMEHTOB MOA4eNNpPoOBaHNA ONA Bbl60pa ONTUMA/IbHOIO pelweHnA.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

OpraHM3aLMOHHbIE OCHOBbI NPEANPUATUAA U ero CneLuannsaumio;

paLMOoHaNbHOE UCMNOb30BAHNE PECYPCOB;

33aKOHOAATeNbHO 3aKpenaeHHbIe TUMbl OPraHM3aLNMOHHO-NPABOBbLIX GOPM;

daKTopbl BHYTPEHHEN U BHELIHEN CpeAbl NpeanpuaTus;

CTPYKTYpY LleHoOo6pa3oBaHUA NpeanpuaTus;

0cobeHHOCTM BHeApeHUA cucTeMbl cbalaHCMPOBaHHbIX NOKA3aTeei Ha npeanpuaTum;
OCHOBHbIE CTaAuN KU3HEHHOTO LIMKNA TOBApa;

0COBEHHOCTM OLLEHKMN BHYTPEHHEN 1 BHELUHEW Cpefibl OPraHMU3aLLmMm Npy NOMOLLM TaKMUX
MHCTpymeHTOB Kak SWOT u PEST aHanus;

0cO0BEHHOCTM BHEAPEHWNA MHHOBALMN;

BMAbI CTPATErnii KOMNAHMUM.

YmeTb:

aHaNM3UPOBATb OPraHM3aLMOHHYIO AEATENbHOCTb NPEANPUATUIA U ero NoApasaeneHuni;
NPOBOAUTH CPAaBHUTENIbHYO OLLEHKY Pa3/INYHbIX MHBECTULMOHHbIX MPOEKTOB M ONpeaenaTb UxX
3 PeKTUBHOCTS;

pa3pabatbiBaTb NepPCNEKTUBHbIE, TEKYLLME U ONEPATUBHbIE N/IAHbI;

onpeaensaTb pasMmepbl TPYA0BbIX KONNEKTUBOB;



[aBaTb 9KOHOMMYECKYIO OLLEHKY OBU3HEC-MPOLECCOB Ha NPeANPUATUY;

OLLeHNBaTb KOHKYPEHTOCMOCOOHOCTb NPeAnpUATUA NPU NOMOLLM:

o MaTtpuupl- BCG;

o Matpuupl- General Electric/McKinsey & Co;

o0 OnepaunoHHOro MeToa OLEeHKM;

060CHOBAHHO BbIBMPATb METOA CUCTEMHOIO aHaM3a NPU NOCTPOEHUN U NPOEKTUPOBAHUMN
CTPYKTYpPbl OpraHM3aLmu;

oboralatb nepeaoBon ONbIT M BHEAPATb ero B NPOU3BOACTBO.

Bnagpetb:

HaBblKaMM OPraHM3aTOPCKOMN M yNpaB/IeHYECKON AEATEIbHOCTY;

TOYHbIM NPeACcTaBAEHNEM O B3aMMOOOYCN0BAEHHOCTU BCEX CTOPOH MPOU3BOACTBA TEXHUKM,
nHpopMaLMM U OpraHU3aLNK ;

WHCTPYMEHTAMM OLLEHKU BHYTPEHHEN 1 BHELLHEN cpesbl KOMMAHUMK.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e OpraHuszauma ynpaBneHUAa 1 NJaHUPOBAHUA HA NpeanpUATUM

e OpraHuszaumsa, ee BHYTPEHHAA N BHELWHAA cpeaa

e [Ipon3BoacTBO Ha NpeanpuUATUN

e  ®UHAHCOBO-XO3AMNCTBEHHAA AEATENLHOCTL NPEeANPUATUA

e MHHOBAUMOHHAA N NHBECTULIMOHHAA AEATENbHOCTb NPEANPUATUA

e OpraHusauus busHec-npoLeccos 1 GopMUpPOBaHME CTPATEMMN NPEeANPUATUSA
e Cuctema cbanaHcMpoOBaHHbIX NOKa3aTenen npegnpuaATUA

e YnpaBsieHue pUCKaMMK U BefleHMe MeXAyHapoaHoro busHeca

OcHoBHas nuTepaTypa:

1. MuKkpoakoHoMuKa.lIpomeRyToUHbI ypoBeHb.CoBpemeHHbIN noaxoa[TekcT] : yuebHoe nocobue;
pek. M-som o6, 1 npod. o6pasos. PO / X. P. BapuaH ; nep. ¢ aHra. nog pea. H.J1.dponosoin .— M. :
KOHutH, 1997 .— 767c.

2. MunHep b.3. Teopusa opraHusaumn. YuebHuk.-2-e nsga., nepepab. n gon.-M.,
NH®PA-M,2009.-480c.

3. Kapnoo¢ b. lenosas ctpaterua - M.: «3KoHoMMKa», 2010

4. CmunpHoBs O.A. OcHoBbI TeopuK opraHusaumnii M., 20115.



5. moaynbHasa nporpamma ans meHeakepos. M. MHdpa, 2009
6. AHcodd MN.X. CTpaTernyeckoe ynpasnaeHue - M.: dkoHOMUKa, 2009

7. Tymap @., Kennu H. NpeobpasoBaHue opraHmsauum, M. 2010.

BHEKTpOHHaﬂ U 30HA40BaA MUKpPOCKONUA

Llens ancumnanHbl:

OCBOEHMe cTyaeHTammn GpyHOamMeHTabHbIX 3HaHUIM B 06/1aCTU METO0B UCCIeA0BaHMA PeaNbHON
CTPYKTYPbl 1 3/1IEMEHTHOrO COCTaBa U CBOMCTB HAHOCUCTEM, BO3MOMHOCTEW 3/1eKTPOHHO-30HA0BbIX
MeToA08B, PMU3NYECKMX OCHOB METOA0B UCCAEA0BaHNA HAHOCUCTEM U BO3MOXHOCTEN UX MPAKTUYECKOro

npuMeHeHUA.

3a4a4m AUCUMNANHDI:

- dopmupoBaHme 6a30BbIX 3HaHKUI B 061acTN GU3MYECKOrOo MaTePUANOBEAEHUS U OCHOB
B3aMMOAENCTBUA U3YYEHNA C BELLECTBOM;

- 0byyeHue CTyAeHTOB TEOPETMYECKMM OCHOBAM METOA0B MCC/eA0BaHUA HAHOCUCTEM W MPUHLMMNAM
MCMNO/Ib30BaHWUA YCTAHOBOK, UCMO/b3YOWUX GU3MUYECcKMe MeToAbl UCC/Ief0BaHUSA CTPYKTYPHbIX
CBOMCTB HAHOCUCTEM;

- dopMunpoBaHME NOAXOA0B K NPOBEAEHUIO CTYAEHTaMMN COBCTBEHHbIX SKCNEPUMEHTAIbHbIX
nccaefoBaHUt B 061acTn nccnegoBaHMin HaHo- U 6Mo- maTepuanos, 06paboTKke AaHHbIX C
NCMNO/Ib30BaHNEM COBPEMEHHbIX KOMMbIOTEPHbIX TEXHOIOTUIA, PacyeTy U MOAEANPOBAHMIO
3KCMNepMMEHTa C UCNO/Ib30BAaHMEM COBPEMEHHbIX MPOrpamm, CPeACTB U METOL0B BbIMMCAUTENbHOM

MaTeMaTUKU, KOMNbIOTEPHbIX U VIHd)OpMaLI'VIOHHbIX TEXHOJIOTUA.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOTKHbI
3HaTb:

COBpEMEHHbIE Npobaembl GU3UKK, XuMun, bruonoruu;



MECTO U po/b 06LMX BONPOCOB HAYKMU B HAY4YHbIX UCCNEA0BAHUAX;

TeopeTuyeckme mogenn GyHaaMeHTaNbHbIX MPOLECCOB U ABNEHUIN B PUIMKE U ee NPUIOKEHUAX;
OCHOBbI KpucTannorpadum, KpUcTannoGUanKM U KPUCTANNOXUMUN;

du13nMYecKkne MeToabl UCCe0BaHUA MaTEPUANOB U IKCNEPUMEHTA/IbHbIE METOAMKM,
pa3paboTaHHble Ha ux base;

TEOPETUYECKME U SIKCNEPUMEHTANIbHBIE OCHOBbI MPOCBEYNBAIOLLEN U PACTPOBOM 3NEKTPOHHOM
MWKPOCKOMNN N MUKPOaHaNN3a;

BO3MOXHOCTU, METOAbI U OFPAHUYEHNA MOAE/IMPOBAHUA SKCNEPUMEHT];

B3aMMOCBA3b U QyHAAMEHTANIbHOE €ANHCTBO ECTECTBEHHbIX HAYK.

YmeTb:

3pPEKTMBHO MCNONBL30BATb TEOPETUYECKME KOMMOHEHTbI HayK ANA peleHnsa dyHAaMeHTaNbHbIX U
NPWKNagHbIX 3343Y;

MCNONb30BaTb Pa3/INYHble METOAbI UCCIEA0BAHNA NPU PELLEHNN 3a4aY;

paboTaTb Ha COBPEMEHHOM 3KCNEPUMEHTa/IbHOM 060pyA0BaHNY;

abCcTparnpoBaThCa OT HECYLLECTBEHHbIX BANAHUI NPU MOAENUPOBAHUMN PeasibHbIX GU3NYECKUX
cUTyaumm;

NAaHMPOBATb ONTUMANbHOE NPOBEAEHUE SKCNEPUMEHTA;

Aenatb NpaBU/ibHbIE BbIBOAbI M3 CONOCTABEHUA PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOW3BOAUTb YNCTIEHHbIE OLEHKM MO NOPAAKY BENNYUHDI;

BMAETb B TEXHUYECKUX 3a43a4ax GU3MYECKOoe coaepKaHue;

0CBauBaTb HOBblE NpeAMeTHble 061acTH, TEOPETUYECKME NOAXO bl U SKCNEPUMEHTA/IbHbIE
METOANKM;

3pPeKTMBHO NCNONBb30BATb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMBbIX TEOPETUUYECKUX U NPUKAAAHbIX PE3Y/bTATOB.

Bnagetb:

HaBblKaMM TEOPETUYECKOTO aHa/IM3a PeasibHbIX 33434, CBA3aHHbIX C UCCNEe[0BAaHMEM HAHOCUCTEM;
NAaHMPOBaHWEM, MOCTAHOBKOWM 1 06paboTKOM pe3ynbTaToB GU3UUYECKOTO SKCNEPUMEHTA;
HaBblKaMM CaMOCTOATEIbHOW PaboTbl B JabopaTopumM Ha COBPEMEHHOM 3KCNEPUMEHTAIbBHOM
obopyaoBaHuu;

MaTeMaTMYECKMM MOAeNnpoBaHMeM PpU3NYECKUX 3a4aY;

HaBblKkaMM 0CBOEeHMA 60/blLoro o6bema HoBoM MHPOpPMaLMK;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl B N1abopaTtopun n MHTepHeTe;



HaBblKaMu FpaMOTHOﬁ O6pa6OTKM pe3ynbTaToB ONnbiTa U CONOCTaB/1EHNA C TEOPETUHECKMMU

JaHHbIMU.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e AMNAUTYAHbIN U Pa30BbIA KOHTPACT. M306paxkeHne gedeKToB, NONeEN HANPAKEHNS.

o  [IndpaKumna 3NeKTPOHOB Ha KPUCTaNANYecKmMx obbekTax. OCHOBbI KpucTanaorpadum.

e MeToabl UccnenoBaHMA HAHOCUCTEM. DNEKTPOHHAA MUKPOCKOMNKUA B MaTepmnanoBeLeHNN.

e [lpurotoBneHune o06pasuos.

e PacceaHue n gudpakums.

e PacTpoBas MOHHAA MUKpOCKONUA

e PacTpoBas 3neKTpOHHasA MUKPOCKONMUA

e PacTtpoBas aneKTpoHHaa Oxe Munkpockonma

o CneKkTpoMeTpuA PEHTIEHOBCKOIO M31y4YEHMA N XapPaKTEPUCTUYECKUX NOTEPL IHEPTUN
3/IEKTPOHOB.

e CrepeoMuKpocKkonua n Tomorpadus.

o  ®duU3nYeCcKMe U MHCTPYMEHTA/IbHblE OCHOBbI 31EKTPOHHbLIX MUKPOCKOMOB.
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